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V I
A B S  T R A C  T
F a c t o r s  a f f e c t i n g  c o t t o n  p r o d u c t i o n  in  L o u i s i a n a  h a v e  b e e n  
e x a m i n e d  a n a l y t i c a l l y .  T h e s e  f a c t o r s  i n c l u d e :  v a r i e t i e s  a n d  c h a n g e s
in  v a r i e t i e s ;  c l i m a t i c  a n d  m o i s t u r e  r e q u i r e m e n t s ;  s o i l  p r e p a r a t i o n ,  
s e e d i n g ,  f e r t i l i z a t i o n ,  a n d  c u l t i v a t i o n ;  w e e d  c o n t r o l ;  d i s e a s e  c o n t r o l ;  
i n s e c t  c o n t r o l ;  d e f o l i a n t s ,  d e s i c c a n t s ,  a n d  h a r v e s t i n g ;  h a n d l i n g  a n d  
g i n n i n g ;  q u a l i t y ,  m a r k e t i n g ,  a n d  u t i l i z a t i o n ;  a n d  t h e  r o l e  o f  c o t t o n  in  
th e  f u t u r e .
I n f o r m a t i o n  w a s  o b t a i n e d  by r e v i e w  o f  l i t e r a t u r e  o n  c o t t o n ,  by 
p a r t i c i p a t i o n  on  th e  L o u i s i a n a  A g r i c u l t u r a l  E x t e n s i o n  T a s k  F o r c e  
S tu d y  C o m m i t t e e  on  C o t t o n  P r o d u c t i o n  P r a c t i c e s ,  a n d  by p e r s o n a l  
o b s e r v a t i o n  a s  E x t e n s i o n  C o t t o n  S p e c i a l i s t .
A  L o u i s i a n a  p r o d u c e r  s h o u l d  s e l e c t  a  v a r i e t y  f r o m  t h e  g r o u p  
r e c o m m e n d e d  f o r  h i s  a r e a ,  a n d  p l a n t  s e e d  w h i c h  h a v e  b e e n  d e l i n t e d  
a n d  t r e a t e d  w i t h  a  f u n g i c i d e .  S e e d  of t h e  v a r i e t y  g r o w n  s h o u l d  h a v e  a  
g e r m i n a t i o n  r a t e  a b o v e  80  p e r  c e n t  a n d  s h o u l d  be  no  m o r e  t h a n  iw o  y e a r s  
f r o m  b r e e d e r ' s  s t o c k .
P r o d u c e r s  s h o u l d  m a k e  m o r e  e x t e n s i v e  u s e  o f  a v a i l a b l e  
w e a t h e r  i n f o r m a t i o n  a n d  l o n g - r a n g e  f o r e c a s t s  in  p l a n n i n g  t h e i r  w o r k .
S e e d b e d s  s h o u l d  be  w e l l  p u l v e r i z e d ,  b u t  f i r m  a n d  s m o o t h ,
a n d  u n i f o r m  in  h e i g h t .  C l a y  s o i l s  s h o u l d  be  b r o k e n  in  t h e  f a l l  o r
vi i
w i n t e r ,  l i g h t  t e x t u r e d  s o i l s  i n  t h e  s p r i n g ,  e x c e p t  in  a r e a s  w h e r e  d e e p  
b r e a k i n g  i s  n e c e s s a r y  in  t h e  f a l l  to  r e m o v e  h a r d - p a n s ,  o r  w h e r e  l a r g e  
a m o u n t s  of  c r o p  r e s i d u e  m u s t  be  t u r n e d  u n d e r .
I n c r e a s i n g  u s e  of h e a v y  e q u i p m e n t  a n d  c o n t i n u o u s  c r o p p i n g  
a r e  t e n d i n g  to r e d u c e  e f f i c i e n c y  f r o m  f e r t i l i z e r s .  I t  w i l l  b e  n e c e s s a r y  
in  th e  f u t u r e  to g i v e  m o r e  a t t e n t i o n  to  t h e  c o n d i t i o n  of  t h e  s o i l  w i t h  
r e g a r d  to o r g a n i c  m a t t e r  c o n t e n t  a n d  a g g r e g a t i o n .  F e r t i l i z e r s  s h o u l d  
be  a p p l i e d  a c c o r d i n g  to  d e t e r m i n e d  s o i l  n e e d s .
P l a n t i n g  s h o u l d  be  d o n e  a f t e r  th e  s o i l  t e m p e r a t u r e  a v e r a g e s  
6 5 °  F .  a t  a  2 - i n c h  d e p t h  f o r  t h r e e  c o n s e c u t i v e  d a y s .  A  p l a n t  p o p u l a ­
t i o n  of 35 ,  000  to 45 ,  0 00  p l a n t s  p e r  a c r e  i s  m o s t  d e s i r a b l e .
M e c h a n i c a l  c u l t i v a t i o n  i s  p r i m a r i l y  f o r  w e e d  c o n t r o l  a n d  s h o u l d  
be  d o n e  o n ly  w h e n  n e c e s s a r y .  C h e m i c a l  a n d  o t h e r  m e t h o d s  of w e e d  
c o n t r o l  s h o u l d  be  u s e d  m o r e  e x t e n s i v e l y .
F u n g i c i d e s ,  c u l t u r a l  p r a c t i c e s ,  a n d  r e s i s t a n t  v a r i e t i e s  h e l p  
o v e r c o m e  l o s s e s  f r o m  b o l l  r o t ,  s e e d l i n g  d i s e a s e  a n d  f u s a r i u m  w i l t .  
L o s s e s  f r o m  t h e s e  c a u s e s  a m o u n t  to  14 p e r  c e n t  of t h e  c r o p .  T i m i n g ,  
r a t e ,  a n d  e f f i c i e n t  a p p l i c a t i o n  a r e  t h e  k e y s  to a d e q u a t e  a n d  e c o n o m i c a l  
i n s e c t  c o n t r o l .
M e c h a n i c a l  h a r v e s t i n g  p r o v i d e s  t h e  g r e a t e s t  o p p o r t u n i t y  to  c u t
m a n - h o u r s  p e r  a c r e  a n d  c u t  c o t t o n  p r o d u c t i o n  c o s t s .  D e f o l i a n t s  a r e
n e c e s s a r y  f o r  m e c h a n i c a l  h a r v e s t i n g  in L o u i s i a n a .  T h e y  s h o u l d  n o t
v i i i
bo a p p l i e d  u n t i l  60  p e r  c e n t  of  t h e  b o l l s  a r e  o p e n .
T e a m  w o r k  b e t w e e n  th e  f a r m e r  a n d  t h e  g i n n e r  i s  n e c e s s a r y  f o r  
m a x i m u m  g i n n i n g  e f f i c i e n c y  a n d  p r o t e c t i o n  o f  c o t t o n  q u a l i t y .  M o r e
V
a c c u r a t e  m e a s u r e m e n t s  f o r  d e t e r m i n i n g  th e  q u a l i t y  of  c o t t o n  a r e  b e in g  
d e v e l o p e d  a n d  u s e d .
F a r m e r s  w i l l  g r o w  c o t t o n  to s u p p l y  t h e  d e m a n d s  of th e  c o n s u m e r ,  
b u t  th e  e f f i c i e n c y  of t h o s e  i n v o l v e d  in c o t t o n  p r o d u c t i o n  w i l l  d e t e r m i n e  
w h o  w i l l  c o n t i n u e  to  g r o w  th e  c r o p .
C h a n g e s  in  e a c h  o f  th e  f a c t o r s  s t u d i e d  g r e a t l y  a f f e c t  t h e  o t h e r s .  
F o r  e x a m  p i e ,  d e f o l i a t i o n  i s  a f f e c t e d  by f e r t i l i z a t i o n ,  w e e d  c o n t r o l ,  
i n s e c t  c o n t r o l ,  d i s e a s e  c o n t r o l ,  a n d  v a r i e t i e s .  T h e  g r o w e r  m u s t  
a p p r o a c h  c o t t o n  p r o d u c t i o n  f r o m  a n  o v e r a l l  p o i n t  of v i e w .  E f f i c i e n c y  
in a l l  p r a c t i c e s  m u s t  be  o b t a i n e d  if  m a x i m u m  p r o f i t s  a r e  to  be  r e a l i z e d .
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I N T R O D U C T I O N
T h r e e  e v e n t s  in  t h e  l a t e  1 7 0 0 ' s  c o n t r i b u t e d  g r e a t l y  to m a k i n g  
c o t t o n  t h e  m a j o r  c r o p  of L o u i s i a n a .  T h e  f i r s t  e v e n t  w a s  th e  i n t r o d u c t i o n  
of U p l a n d  c o t t o n  ( G o s s y p i u m  h i r s u t u m ) w h i c h  f l o u r i s h e d  u n d e r  s t a t e  
s o i l  a n d  c l i m a t i c  c o n d i t i o n s  a n d  e n c o u r a g e d  L o u i s i a n a  a n d  o t h e r  
s o u t h e r n  p l a n t e r s  to  b e g i n  t h i n k i n g  in t e r m s  o f  l a r g e - s c a l e  c o t t o n  
p r o d u c t i o n .
T h e  s e c o n d  e v e n t  o c c u r r e d  in  1771 w h e n  R i c h a r d  A r k w r i g h t  of 
C o m f o r d ,  E n g l a n d ,  c o m p l e t e d  t h e  f i r s t  c o t t o n  m i l l  w i t h  h i s  i n v e n t i o n  
of th e  w a t e r - d r i v e n  p o w e r  l o o m .  H a r g r a v e s  d e v e l o p e d  h i s  " s p i n n i n g  
J e n n y "  a t  a b o u t  t h e  s a m e  t i m e .
T h e  t h i r d  e v e n t ,  a n d  p r o b a b l y  th e  m o s t  s i g n i f i c a n t ,  w a s  th e  
i n v e n t i o n  of t h e  c o t t o n  g in  in 1793 by E l i  W h i t n e y .  C o t t o n  s o o n  w a s  
b e i n g  u s e d  s o  e x t e n s i v e l y  b o th  a b r o a d  a n d  in  t h e  U n i t e d  S t a t e s  t h a t  the  
g r o w e r s  c o u l d  h a r d l y  k e e p  p a c e  w i t h  t h e  d e m a n d .
M a n y  c r i s e s  h a v e  o c c u r r e d  in th e  c o t t o n  i n d u s t r y  s i n c e  a n d  
p e s s i m i s t i c  a g r i c u l t u r i s t s  a n d  e c o n o m i s t s  h a v e  w a r n e d  of  th e  a p p r o a c h ­
ing  d o w n f a l l  of c o t t o n .
A t  th e  c l o s e  of th e  C i v i l  W a r  m a n y  o b s e r v e r s  p r e d i c t e d  t h a t  
w i t h  th e  f r e e i n g  of th e  s l a v e s  a n d  b e c a u s e  of  t h e  p r o s t r a t e  c o n d i t i o n
2of  t h e  S o u t h ,  c o t t o n  w a s  g o n e  f o r e v e r .  B u t  by 1878 t h e  c r o p  e q u a l e d  
t h e  p r e - w a r  r e c o r d .
W h e n  th e  b o l l  w e e v i l  e n t e r e d  T e x a s  f r o m  M e x i c o  a n d  r e d u c e d  
L o u i s i a n a  p r o d u c t i o n  f r o m  1 , 0 8 4 , 0 0 0  b a l e s  i n  1 9 0 4  t o  2 4 6 , 0 0 0  b a l e s  in  
1 9 10 ,  t h e  p i c t u r e  a g a i n  l o o k e d  d a r k  f o r  c o t t o n .  B u t  t h i s  c r i s i s ,  t o o ,  
w a s  o v e r c o m e .
D i s a p p e a r a n c e  o f  c o t t o n  a s  a  m a j o r  c r o p  w a s  p r e d i c t e d  in  t h e  
1 9 3 0 ' s ,  w i t h  t h e  c o l l a p s e  of  t h e  t e n a n c y  s y s t e m ,  a n d  a g a i n  a f t e r  W o r l d  
W a r  II ,  w h e n  e c o n o m i s t s  a n d  e v e n  s o m e  a g r i c u l t u r a l  l e a d e r s  of 
L o u i s i a n a  S t a t e  U n i v e r s i t y  b e l i e v e d  t h a t ,  b e c a u s e  o f  t h e  h i g h  c o s t  of l a b o r  
a n d  t h e  h i g h  m a n - h o u r  r e q u i r e m e n t  of c o t t o n ,  i t s  d a y s  w e r e  n u m b e r e d .  
H o w e v e r ,  in  t h e  1 9 5 0 ' s  d e v e l o p m e n t  of  c h e m i c a l  w e e d  c o n t r o l  a n d  
m e c h a n i c a l  h a r v e s t i n g  r e d u c e d  m a n - h o u r  r e q u i r e m e n t s  f r o m  a p p r o x i ­
m a t e l y  125 h o u r s  p e r  a c r e  to  35 h o u r s  p e r  a c r e .
C o t t o n  h a s  f a c e d  m a n y  s e r i o u s  p r o b l e m s ,  b u t  e v e n t u a l l y  a l l  
h a v e  b e e n  o v e r c o m e ,  a n d  s i n c e  t h e  l a t e  1 7 9 0 ' s  c o t t o n  h a s  b e e n  th e  
m a j o r  s o u r c e  of  f a r m  i n c o m e  in  L o u i s i a n a .
T o d a y ,  m o r e  p e o p l e  in  L o u i s i a n a  d e p e n d  o n  c o t t o n  f o r  a l l  o r  
p a r t  o f  t h e i r  l i v e l i h o o d  t h a n  o n  a n y  o t h e r  f a r m  e n t e r p r i s e .  O n ly  o n c e  
h a s  a n o t h e r  f a r m  p r o d u c t  g r o s s e d  a s  m u c h  c a s h  r e t u r n  in  a  y e a r  a s  
h a s  c o t t o n .  T h a t  w a s  in  1 9 5 8 ,  w h e n  o n e - t h i r d  of  t h e  c o t t o n  a c r e a g e  
a l l o t m e n t  w a s  p l a c e d  in  t h e  s o i l - b a n k .  D u r i n g  t h a t  y e a r  b e e f  c a t t l e  
o u t r a n k e d  c o t t o n  in  L o u i s i a n a  a s  a  s o u r c e  of a g r i c u l t u r a l  i n c o m e .
3In  L o u i s i a n a  a n d  in  m o s t  o t h e r  s o u t h e r n  s t a t e s  a s  w e l l ,  c a t t l e  
r a i s i n g  a n d  o t h e r  e n t e r p r i s e s  a r e  c h a l l e n g i n g  c o t t o n ' s  p o s i t i o n  a s  t h e  
p r i m a r y  s o u r c e  of  f a r m  i n c o m e .
In  t h e  l a s t  tw o  d e c a d e s  c o t t o n  p r o d u c t i o n  h a s  s h i f t e d  r a p i d l y  in  
L o u i s i a n a  f r o m  th e  l e s s  f e r t i l e  h i l l  f a r m s  to  l a r g e r ,  m o r e  l e v e l  a n d  
m o r e  f e r t i l e  a c r e a g e s .  M a n y  a c r e s  in  t h e  u p l a n d  a r e a  w h i c h  o n c e  p r o ­
d u c e d  c o t t o n  a r e  b e i n g  d e v o t e d  to  t h e  g r o w t h  o f  p i n e  t r e e s  a n d  i m p r o v e d  
p a s t u r e s .  O n c e - t h r i v i n g  r u r a l  c o m m u n i t i e s  h a v e  b e c o m e  v i r t u a l  
g h o s t  t o w n s  a n d  f o r m e r  r u r a l  r e s i d e n t s  h a v e  s w e l l e d  t h e  p o p u l a t i o n  
o f  t h e  c i t i e s ,  s e e k i n g  a  n e w  l i v e l i h o o d  t h e r e .
I n  g e n e r a l ,  c o t t o n  a c r e a g e  h a s  b e e n  d e c r e a s i n g  s i n c e  th e  
d e p r e s s i o n  y e a r s  o f  t h e  e a r l y  1 9 3 0 ' s .  Y i e l d  p e r  a c r e ,  h o w e v e r ,  h a s  
i n c r e a s e d  r a p i d l y  a n d  g r o s s  i n c o m e  f r o m  c o t t o n  h a s  r e m a i n e d  a b o u t  
t h e  s a m e .
D u r i n g  t h e s e  p a s t  30 y e a r s  L o u i s i a n a  c o t t o n  f a r m e r s  h a v e  f a c e d  
a  n u m b e r  o f  i n c r e a s i n g l y  c r i t i c a l  p r o b l e m s .  T h e  p r i c e  of c o t t o n  d u r i n g  
t h a t  t i m e  l i a s  r a n g e d  f r o m  6 c e n t s  p e r  p o u n d  to  o v e r  40  c e n t s  p e r  
p o u n d .  G o v e r n m e n t  p r i c e  s u p p o r t s  a n d  a c r e a g e  c o n t r o l  p r o g r a m s  w e r e  
d e v e l o p e d  to s t a b i l i z e  p r i c e s .  T h e s e  m e a s u r e s ,  h o w e v e r ,  s e r v e d  u n -  
i n t e n d e d l y  to  e n c o u r a g e  f o r e i g n  p r o d u c t i o n  a n d  to  d e v e l o p  s y n t h e t i c s  by 
p e g g i n g  t h e  p r i c e  o f  d o m e s t i c  c o t t o n .  N e v e r t h e l e s s ,  by u t i l i z i n g  
i m p r o v e d  p r a c t i c e s ,  g r o w e r s  h a v e  m a d e  m o r e  p r o g r e s s  in  p r o d u c t i o n
4s i n c e  t h e  1 9 3 0 ' s  t h a n  in  a l l  p r e v i o u s  d e c a d e s  c o m b i n e d .
C o t t o n  y i e l d s  p e r  a c r e  d u r i n g  th e  p a s t  30 y e a r s  in  L o u i s i a n a  
h a v e  i n c r e a s e d  f r o m  a p p r o x i m a t e l y  192 p o u n d s  o f  l i n t  p e r  a c r e  in  
1 9 2 9 - 3 5  to  541 p o u n d s  o f  l i n t  p e r  a c r e  in  1 9 5 9 - 6 3 .  T h e  u s e  o f  s c i e n t i f i c  
p r a c t i c e s ,  t o g e t h e r  w i t h  c h a n g i n g  m a r k e t  d e m a n d s ,  h a s  m a d e  c o t t o n  
f a r m i n g  a  m o r e  c o m p l i c a t e d  a n d  s c i e n t i f i c  j o b .  In  v i e w  o f  t h e  m a j o r  
c h a n g e s  t h a t  h a v e  t a k e n  p l a c e  in c o t t o n  p r o d u c t i o n  s i n c e  19 30, i t  a p p e a r s  
t h a t  c h a n g i n g  f a c t o ' r s  in  b o th  p r o d u c t i o n  a n d  m a r k e t i n g  s h o u l d  r e c e i v e  
a  r a t h e r  c l o s e  r e v i e w .
T h e  p u r  p o s e  o f  t h i s  s t u d y ,  t h e r e f o r e ,  h a s  b e e n  to  m a k e  a n  a n a ­
l y t i c a l  r e v i e w  of: ( a )  v a r i e t i e s  a n d  c h a n g e s  in  v a r i e t i e s  i n  t h e  p a s t ;
(b )  c l i m a t i c  a n d  m o i s t u r e  r e q u i r e m e n t s ;  (c )  s o i l  p r e p a r a t i o n ,  s e e d i n g ,  
f e r t i l i z a t i o n ,  a n d  c u l t i v a t i o n ;  (d)  w e e d  c o n t r o l ;  ( e )  d i s e a s e  c o n t r o l ;
(f) i n s e c t  c o n t r o l ;  (g)  d e f o l i a n t s ,  d e s i c c a n t s ,  a n d  h a r v e s t i n g ;  (h )  h a n d l i n g  
a n d  g i n n i n g ;  ( i)  q u a l i t y ,  m a r k e t i n g  a n d  u t i l i z a t i o n ;  a n d  (j)  r o l e  o f  c o t t o n  
in  t h e  f u t u r e .
T h e  r e s u l t s  of t h i s  s t u d y ,  it  i s  h o p e d ,  w i l l  be  of v a l u e  n o t  o n ly  
to  r e s e a r c h  a n d  e x t e n s i o n  w o r k e r s  b u t  to t h e  e n t i r e  L o u i s i a n a  c o t t o n  
i n d u s t r y ,  a n d  w i l l  f a c i l i t a t e  w o r k  w i t h  p r o d u c e r s  a n d  p l a n n i n g  f o r  t h e  
f u t u r e .
R E V IE W  O F  L I T E R A T U R E
V a r i e t i e s  a n d  C h a n g e s  In  V a r i e t i e s  
D u r i n g  t h e  P a s t
T h e  c o m m o n  v a r i e t i e s  n o w  b e i n g  g r o w n  in  L o u i s i a n a  h a v e ,  if 
t r a c e d  b a c k  to t h e i r  b e g i n n i n g ,  a  l o n g  a n d  s o m e w h a t  u n c e r t a i n  b a c k ­
g r o u n d .  B e f o r e  d i s c u s s i n g  t h e m ,  i t  i s  i n t e r e s t i n g  a n d  h e l p f u l  to  t a k e  
a  lo o k  a t  t h e  o r i g i n  of c u l t i v a t e d  c o t t o n .
A c c o r d i n g  to  H u t c h i n s o n  (3 7 )  c o t t o n  i s  a c u l t u r a l  a n d  t e c h n o l o g ­
i c a l  r a t h e r  t h a n  a  b o t a n i c a l  t e r m .  I t  c o m e s  f r o m  th e  A r a b i c  w o r d  K o t o n .
S e e d  a n d  f i b e r  of c o t t o n  h a v e  m a n y  u s e s .  B r o w n  a n d  W a r e  (14) 
s a i d  th e  m o s t  i m p o r t a n t  i s  t h e  u s e  of f i b e r  f o r  s p i n n i n g .  T h e  f i r s t  u s e  
of  c o t t o n  f i b e r  by m a n  a n t e d a t e s  w r i t t e n  h i s t o r y ,  p o s s i b l y  by m a n y  c e n ­
t u r i e s .  T h e  f i r s t  i n d i c a t i o n s  of i t s  u s e  a r e  f o u n d  in  a r c h a e o l o g i c a l  
e x c a v a t i o n s  o f  t h e  r e m a i n s  o f  t h e  m o r e  a n c i e n t  c i v i l i z a t i o n s  t h a t  f l o u r ­
i s h e d  in  d r y  c l i m a t e s  w h e r e  t e x t i l e s ,  b u r i e d  in  g r a v e s  o r  c o v e r e d  in  
c i t y  r u i n s ,  h a d  n o t  e n t i r e l y  d e c a y e d  f r o m  m o i s t u r e  o v e r  t h e  c e n t u r i e s .
B r o w n  a n d  W a r e  (1 4 )  s t a t e d  t h a t  f r a g m e n t s  of a n c i e n t  c o t t o n  
c l o t h  w h i c h  w e r e  u n c o v e r e d  by e x c a v a t i o n s  a t  M o h e n j o - D a r o  i n  t h e  v a l l e y  
of t h e  I n d u s  r i v e r  in  W e s t  P a k i s t a n ,  d a t e d  to a b o u t  3 0 0 0  B . C .
A c c o r d i n g  to  a  1952 r e p o r t  by B i r d  a n d  M a h l e r  (1 0 ) ,  c o t t o n
f a b r i c s  w e r e  b e i n g  m a d e  in  A m e r i c a  a t  a b o u t  2 5 0 0  B . C .  T h e  d e s e r t
5
6c o n d i t i o n s  of t h e  P e r u v i a n  C o a s t  h a v e  p r e s e r v e d  v a s t  q u a n t i t i e s  o f  
f a b r i c s  d a t i n g  to  a t  l e a s t  2 5 0 0  B . C .  B i r d  a n d  M a h l e r  s t a t e d  t h a t  t h e  
m o t i v e  p r o m o t i n g  t h e  e x c a v a t i o n  w h i c h  p r o d u c e d  t h i s  m a t e r i a l  s t e m m e d  
f r o m  a  t h e o r y  on  t h e  o r i g i n  of  c u l t i v a t e d  c o t t o n  in  t h e  N e w  W o r l d .
H u t c h i n s o n ,  S i l o w ,  a n d  S t e v e n s  ( 3 8 )  p r o p o s e d  t h e  t h e o r y  m e n ­
t i o n e d  a b o v e ,  w h i c h  i n d i c a t e d  t h a t  a n  A s i a t i c  c o t t o n  w a s  i n t r o d u c e d  
i n t o  A m e r i c a  a s  a  c u l t i v a t e d  p l a n t .  B o t a n i c a l  e v i d e n c e  i n d i c a t e d  t h a t  
t h e  o l d e s t  f o c a l  p o i n t  f o r  t h e  d i s p e r s a l  of  c u l t i v a t e d  c o t t o n  in  A m e r i c a  
l a y  i n  n o r t h e r n  P e r u  a n d  S o u t h e a s t e r n  E q u a d o r .
A s  r e p o r t e d  by B i r d  a n d  M a h l e r  (1 0 ) ,  a n  e x p e d i t i o n  w a s  o r g a n i z e d  
a n d  a  s u r v e y  m a d e  of  t h e  o l d e s t  c o m m u n i t y  s i t e s .  T h e  r e s u l t s  w e r e  
r a t h e r  s u r p r i s i n g ,  a n d  t h o u g h  th e y  n e i t h e r  p r o v e d  n o r  d i s p r o v e d  t h e  
t h e o r y  m e n t i o n e d ,  t h e y  d i d  a t  l e a s t  d e m o n s t r a t e  t h a t  t h e  t e x t i l e  c r a f t  
o f  P e r u  w a s  b a s e d  p r i m a r i l y  on  t h e  u s e  o f  c o t t o n .
M o r e  r e c e n t l y ,  d i s c o v e r i e s  in a  c a v e  n e a r  T e h u a c a n ,  M e x i c o  
n o w  g i v e  a  n e w ,  e a r l i e r  d a t e  f o r  t h e  g r o w t h  a n d  u s e  o f  c o t t o n .  S m i t h  
a n d  M a c N e i s h  (6 b )  f o u n d  f r a g m e n t s  of  a n c i e n t  c o t t o n  b o l l s  a n d  a  s a m p l e  
of  w o v e n  c o t t o n  f a b r i c  t h a t  d a t e  f r o m  a b o u t  5 8 0 0  B . C .  T h e  f l o o r  l e v e l  
of  t h e  c a v e  w h e r e  t h e  f a b r i c s  w e r e  f o u n d  d a t e s  f r o m  b e t w e e n  7 2 0 0  a n d  
5 0 0 0  B . C .  W h e n  th e  b o l l  p i e c e s  w e r e  c o m p a r e d  w i t h  m o d e r n  b o l l s  of 
o r d i n a r y  U p l a n d  c o t t o n ,  t h e r e  w a s  n o  s i g n i f i c a n t  d i f f e r e n c e .  S m i t h  
a n d  M a c N e i s h  s t a t e d ,  " n o  d o u b t  r e m a i n s  t h a t  A m e r i c a n  t e t r a p l o i d
7c o t t o n  s p e c i e s  o r i g i n a t e d  t h r o u g h  n a t u r a l  h y b r i d i z a t i o n .  M
H u t c h i n s o n ,  S i l o w ,  a n d  S t e v e n s  (38) s t a t e d  t h a t  t h e  a r t  o f  s p i n ­
n i n g  c o t t o n  i s  m u c h  o l d e r  t h a n  t h e  I n d u s  V a l l e y  f i n d i n g s  i n d i c a t e d .  T h i s  
s t a t e m e n t  i s  c e r t a i n l y  s u b s t a n t i a t e d  by t h e  r e c e n t  d i s c o v e r i e s  i n  M e x i c o .  
H o w e v e r ,  t h e s e  s a m e  w r i t e r s  go  on  to  s a y  " t h e  a r t  o f  s p i n n i n g  c o t t o n  
i s  n e w  in  c o m p a r i s o n  to  t h e  s p i n n i n g  of w o o l  a n d  f l a x , "  a n d  a d d ,  " t h e r e  
c a n  be l i t t l e  d o u b t  t h a t  th e  d i s c o v e r y  a n d  i m p r o v e m e n t  of  c o t t o n  w a s  
m a d e  by c i v i l i z e d  p e o p l e  a l r e a d y  w e l l  v e r s e d  in t h e  m a n u f a c t u r e  of 
l i n e n  a n d  w o o l e n  f a b r i c s . "  T h e  M e x i c a n  c a v e  d i s c o v e r i e s  (66)  s e e m  
to  d i s p r o v e  t h e s e  d e d u c t i o n s .  T e s t s  o f  t h e  M e x i c a n  f i n d i n g s  s h o u l d  
p r o v e  o f  t r e m e n d o u s  v a l u e  to h i s t o r i a n s  in  a t t e m p t i n g  to  u n r a v e l  th e  
a g e  of s p i n n i n g  a n d ,  w h o  k n o w s ,  p o s s i b l y  f i n d  c o t t o n ' s  n e w  r o l e  i n  i t s  
h i s t o r y .
A n d r e w s  (1} s u g g e s t e d  t h a t  th e  f i r s t  l i n t e d  v a r i e t i e s  of  c o t t o n  
g r o w n  in  th e  A m e r i c a s  m a y  h a v e  b e e n  b r o u g h t  f r o m  A s i a ,  p o s s i b l y  by 
a  p r e - I n c a  c i v i l i z a t i o n .  H o w e v e r ,  he  a d d e d  t h a t  no  a d e q u a t e  e x p l a n a t i o n  
p r e s e n t l y  e x i s t s  of  how  s u c h  p e o p l e  a n d  m a t e r i a l s  c o u l d  h a v e  b e e n  t r a n s ­
p o r t e d .  M o r e o v e r ,  th e  c o t t o n s  e n d e m i c  in t h e  A m e r i c a s  a r e  t e t r a p l o i d s  
(5 2  c h r o m o s o m e s ) ,  w h i l e  t h o s e  of A s i a  a r e  d i p l o i d s  (26  c h r o m o s o m e s ) ,  
a n d  t h e r e  i s  n o  k n o w n  r e c o r d ,  s a y s  A n d r e w s ,  of t h e  l a t t e r  o c c u r r i n g  
in  t h e  n e w  w o r l d  u n d e r  c o n d i t i o n s  s u g g e s t i n g  t h e y  m a y  h a v e  d e s c e n d e d  
f r o m  s u c h  e a r l y  i m p o r t a t i o n s .  T h e r e  i s  b o t a n i c a l ,  c y t o g e n t i c ,  a n d
8a r c h a e o l o g i c a l  e v i d e n c e ,  a c c o r d i n g  to  A n d r e w s  (1 ) ,  w h i c h  i n d i c a t e s  
t h a t  " t h e  A m e r i c a n  l i n t c d  s p e c i e s  G. h i r s u t u m  a n d  G .  b a r b a d e n s e  a r e  
a l l o p o l y p l o i d  ( t e t r a p l o i d )  f o r m s  r e s u l t i n g  f r o m  h y b r i d i z a t i o n  b e t w e e n  
d i p l o i d  A s i a t i c  a n d  a  d i p l o i d  W ild  A m e r i c a n  w i t h  s u b s e q u e n t  d o u b l i n g  
o f  t h e  c h r o m o s o m e  n u m b e r . "
T h e  N o r t h  A m e r i c a n  b r a n c h  of N e w  W o r l d  c o t t o n  a p p a r e n t l y  
s p r e a d  f r o m  th e  w e s t  s i d e  of the  n o r t h e r n  A n d e s  M o u n t a i n s ,  r e p o r t e d  
H u t c h i n s o n ,  S i l o w ,  a n d  S t e p h e n s  (3 8 ) ,  to  C e n t r a l  A m e r i c a  a n d  M e x i c o  
a n d  f o r m e d  a n  a s s e m b l a g e  of  v a r i a b i l i t y  in  w h a t  i s  n o w  G u a t e m a l a  a n d  
S o u t h e r n  M e x i c o .  F r o m  t h a t  r e g i o n ,  a s  a  c e n t e r ,  M e x i c a n  a n d  t h e n  
A m e r i c a n  U p l a n d  c o t t o n  f o r m e d  a n d  s p r e a d .  U n t i l  a  19b4 d i s c o v e r y  
of a n c i e n t  c o t t o n  b o l l s  in  M e x i c o ,  a r c h a e o l o g i c a l  e v i d e n c e  of a n c i e n t  
c o t t o n  c u l t u r e  h a d  n o t  b e e n  f o u n d  in  t h e  G u a t e m a l a - M e x i c o  r e g i o n .  
E a r l i e r  i n d i c a t i o n s  w e r e ,  b e c a u s e  of th e  t r o p i c a l  h u m i d i t y  t h a t  h a d  p r e ­
v a i l e d  in  t h e  r e g i o n s  o f  t h e  M a y a n  a n d  o t h e r  a n c i e n t  c i v i l i z a t i o n s  of 
G u a t e m a l a  a n d  S o u t h e r n  M e x i c o ,  a l l  r e m a i n s  of a n c i e n t  t e x t i l e s  h a d  
d e c a y e d .  T h e  M e x i c a n  d i s c o v e r y  h a s  s i n c e  d i s p r o v e d  t h i s  t h e o r y .
W h e n  th e  c o l o n i s t s  f i r s t  c a m e  to A m e r i c a ,  they  d i d  n o t  f i n d  
c o t t o n  in  w h a t  i s  n o w  th e  s o u t h e r n  U n i t e d  S t a t e s ,  w r o t e  B r o w n  a n d  
W a r e  (1 4 ) .  B e c a u s e  o f  t h e  n e e d  of a  t e x t i l e  c r o p  s u i t a b l e  to t h e  c l i m a t e  
in  t h e  s o u t h e r n  c o l o n i e s ,  n u m e r o u s  c o t t o n  s t o c k s  w e r e  i n t r o d u c e d  d u r ­
ing  th e  c o l o n i z a t i o n  p e r i o d .  S o m e  of t h e s e  r a p i d l y  p r o d u c e d  c o t t o n
9c r o p s ,  b u t  o t h e r s  e i t h e r  d i d  n o t  m a t u r e  b e f o r e  f r o s t  o c c u r r e d  o r  w e r e  
a l t o g e t h e r  s t e r i l e .  N a t u r a l l y  t h e  m o r e  r e s p o n s i v e  s t o c k s  w e r e  c h o s e n  
f o r  f u t u r e  p l a n t i n g s .  T h e s e  s e l e c t i o n s  w e r e  a p p a r e n t l y  f u r t h e r  a i d e d  
by a d a p t a t i o n  o v e r  t h e  y e a r s .
W a  r e  (7 3 )  p o i n t e d  o u t  t h a t  i t  w a s  n o t  u n t i l  a f t e r  t h e  c l o s e  of t h e  
F r e n c h  a n d  I n d i a n  W a r ,  a b o u t  1 7 6 0 ,  t h a t  th e  u p l a n d  c o u n t r y  b e c a m e  
o c c u p i e d  by w h i t e  p e o p l e .  H e  w e n t  on to  s a y  t h a t  a l t h o u g h  c o t t o n  c u l ­
t u r e  r a p i d l y  s p r e a d  a m o n g  t h e s e  n e w  c o l o n i e s  i t  d i d  n o t  b e c o m e  a  
c o m m e r c i a l  c r o p  of a n y  s i g n i f i c a n c e  u n t i l  t h e  o u t b r e a k  of t h e  R e v o l u ­
t i o n a r y  W a r ,  w h e n  t e x t i l e  s u p p l i e s  f r o m  E n g l a n d  w e r e  c u t  off  a n d  r a w  
c o t t o n  i m p o r t s  f r o m  a l l  o u t s i d e  c o u n t r i e s  w e r e  g r e a t l y  c u r t a i l e d .  T h e  
n e e d  f o r  c o t t o n  c l o t h ,  n o t  on ly  f o r  t h e  u n i f o r m s  o f  s o l d i e r s  b u t  f o r  
c i v i l i a n  c l o t h i n g  a s  w e l l ,  c a u s e d  c o t t o n  c u l t u r e  to  e x p a n d  f r o m  t h e  o ld  
l o c a l  a r e a s  i n t o  t h e  c o a s t a l  r e g i o n s  o f  M a r y l a n d ,  D e l a w a r e ,  N e w  J e r s e y ,  
a n d  in to  e a s t e r n  P e n n s y l v a n i a ,  A f t e r  th e  d e v e l o p m e n t  of  t h e  r o l l e r  g i n s ,  
P h i l a d e l p h i a  b e c a m e  a  m a r k e t  f o r  s e e d  c o t t o n  a n d  th e  c e n t e r  f o r  d i s t r i ­
b u t i o n  of l i n t .  A f t e r  th e  R e v o l u t i o n a r y  W a r ,  P h i l a d e l p h i a  c o n t i n u e d  a s  
a  s e e d  c o t t o n  m a r k e t  u n t i l  t h e  s a w - g i n  w a s  e s t a b l i s h e d  in  th e  S o u t h .
N e w  Y o r k  th e n  b e c a m e  th e  e x p o r t  m a r k e t  of  t h e  s a w - g i n n e d  l i n t .
A t  t h i s  t i m e ,  a c c o r d i n g  t o  W a r e  (7 3 ) ,  t h e  f a c t o r y  s y s t e m  f o r  
t h e  m a n u f a c t u r e  o f  c o t t o n  t e x t i l e s  w a s  b e i n g  w e l l - e s t a b l i s h e d  in  E n g l a n d .  
T h i s  d e v e l o p m e n t  r e q u i r e d  a  l o n g  p e r i o d  of g r o w t h ,  e v e n  m u c h  l o n g e r
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t h a n  t h a t  of  t h e  o r i g i n  a n d  r i s e  of  A m e r i c a n  U p l a n d  c o t t o n  in  th e  
s o u t h e r n  s t a t e s .
T h e  g r e e n  s e e d  U p l a n d ,  p r e v i o u s l y  i n d i c a t e d  a s  of the  C o a s t a l  
M e x i c o  a n d  C e n t r a l  A m e r i c a  o r i g i n ,  r e p o r t e d  W a r e  ( 7 3 ) ,  s u f f i c e d  in  
t h e  e a r l y  d a y s  o f  n e w  l a n d s  a n d  s l a v e  l a b o r ,  b u t  i t  d i d  n o t  a p p e a r  to  
h a v e  t h e  y i e l d ,  t h e  l i n t  p e r  c e n t ,  t h e  s i z e  of  b o l l ,  t h e  d i s e a s e  r e s i s t a n c e ,  
t h e  s t o r m  r e s i s t a n c e ,  o r  the  l e n g t h  of  f i b e r  t h a t  w e r e  f o u n d  l a t e r  to  
o c c u r  in t h e  g r e y i s h - w h i t e  s e e d  s t o c k s  f r o m  t h e  d r i e r  h i g h l a n d s  of 
M e x i c o .  W a r e  s t a t e d  t h a t  " t h e  i n t r o d u c t i o n  of  t h i s  n e w  U p l a n d  s t o c k  
b e g a n  in  t h e  e a r l y  d e c a d e s  of t h e  N i n e t e e n t h  C e n t u r y ,  a n d  w a s  s a i d  to 
be  of a s  g r e a t  f u r t h e r  i m p e t u s  to  t h e  A m e r i c a n  c o t t o n  i n d u s t r y  a s  t h e  
s a w - g i n  w a s  to  t h e  c u l t u r e  of  t h e  g r c c n - s e e d  t y p e . "
B r o w n  a n d  W a r e  (14)  r e p o r t e d  t h a t  t h e  i n v e n t i o n  of t h e  s a w - g i n  
b r o u g h t  o n  b e t t e r  r e s p o n d i n g  s t o c k s ,  a n d  c o m m e r c i a l  c o t t o n  g r o w i n g  
b e g a n  to  e x p a n d  a s  a  r e s u l t  o f  t h e  a c c e l e r a t e d  e x p o r t s  o f  r a w  c o t t o n  
to  E n g l a n d .  T h e  n e w  s o u r c e  of  s t o c k s  w a s  t h e  p l a t e a u s  of  M e x i c o  a n d  
C e n t r a l  A m e r i c a ,  w h e r e  a n n u a l  f o r m s  w e r e  in  c u l t u r e ,  d e v e l o p e d  o u t  of 
th e  G u a t e m a l a - S o u t h e r n  M e x i c o  c e n t e r  o f  v a r i a b i l i t y .  T h e  i n t r o d u c t i o n  
of  M e x i c a n  c o t t o n ,  b e g i n n i n g  a b o u t  1800 ,  w a s  a  g r e a t e r  b o o m  to t h e  
U p l a n d  c o t t o n  i n d u s t r y  t h a n  t h e  i n v e n t i o n  of  th e  s a w - g i n .  R e c o r d s  
s h o w  t h a t  t h e s e  c o t t o n s  p r o v i d e d  m u c h  of  t h e  p a r e n t a g e  o f  p r e s e n t - d a y  
U p l a n d  v a r i e t i e s .  S o m e  of  t h e  b e t t e r  s t o c k s  of  t h e  e a r l y  i n t r o d u c t i o n s  
d o u b t l e s s  w e r e  c a r r i e d  o v e r  a  l o n g  t i m e ,  a n d  a p p a r e n t l y  m u c h
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i n f i l t r a t i o n  of t h e s e  i n t o  t h e  M e x i c a n  s t o c k s  t o o k  p l a c e .  M a r k i n g s  of 
s u c h  i n f i l t r a t i o n  h a v e  a p p e a r e d  in  c e r t a i n  v a r i e t i e s  p r a c t i c a l l y  u p  to  
t h e  p r e s e n t  t i m e .
A n d r e w s  (1) s u g g e s t e d  t h a t  th e  U p l a n d  c o t t o n s  o f  t h e  U n i t e d  
S t a t e s  w e r e  p r o b a b l y  d e r i v e d  f r o m  th e  v a r i e t a l  c e n t e r  o f  G. h i r s u t u m  
in  S o u t h e r n  M e x i c o  a n d  G u a t e m a l a .  I n v e s t i g a t i o n s  by M a n g e l s d o r f  a n d  
R e  e v e s  (42)  i n t o  t h e  o r i g i n  of m a i z e  i n d i c a t e d  t h a t  in  i t s  e a r l y  d e v e l o p ­
m e n t  in  S o u t h  A m e r i c a  m a t e r i a l  w a s  t r a n s p o r t e d  to  C e n t r a l  A m e r i c a ,  
a n d  t h e n  f o r  a  lo n g  t i m e  t h e r e  w a s  no  a g r i c u l t u r a l  i n t e r c h a n g e  b e t w e e n  
t h e  tw o  a r e a s .  T h e  s a m e  t h in g  c o u l d  h a v e  h a p p e n e d  in th e  c a s e  of 
c o t t o n  (1 ) .  T h e  l o n g  p e r i o d  of i s o l a t i o n  in C e n t r a l  A m e r i c a  c o u l d  h a v e  
p r o v i d e d  t i m e  f o r  g e n e  s u b s t i t u t i o n s  to  t a k e  p l a c e .  S o m e  w o r k e r s  
h a v e  c o n c l u d e d  t h a t  g e n e  s u b s t i t u t i o n s  c o m p r i s e  th e  o n ly  e s s e n t i a l  
d i f f e r e n c e  b e t w e e n  G .  h i r s u t u m  a n d  G .  b a r b a d e n s e .
A c c o r d i n g  to  B r o w n  a n d  W a r e  (1 4 ) ,  of  th e  tw o  g e n e r a l  k i n d s  of 
o r d i n a r y  w h i t e  s h o r t  c o t t o n  k n o w n  d u r i n g  th e  c o l o n i a l  p e r i o d ,  n a k e d  
o r  b l a c k  s e e d  a n d  f u z z y  g r e e n  s e e d ,  th e  l a t t e r  a p p a r e n t l y  p r o v e d  m u c h  
b e t t e r  in  p r o d u c t i o n  a n d  f u r n i s h e d  th e  c o t t o n  f o r  w h i c h  W h i t n e y ' s  g in  
w a s  i n v e n t e d  to s e p a r a t e  th e  l i n t  f r o m  t h e  s e e d .
T h e  U p l a n d  n a m e ,  r e p o r t e d  B r o w n  a n d  W a r e  (1 4 ) ,  o r i g i n a t e d  
a s  t h e  c o l o n i a l  s e t t l e m e n t s  d e v e l o p e d  in th e  u p p e r  c o u n t r y  o r  i n t e r i o r  
of  t h e  C a r o l i n a s  a n d  G e o r g i a .  C o t t o n  w a s  f o u n d  to  be  t h e  m o s t  s u i t a b l e
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s o u r c e  of r a w  m a t e r i a l  f o r  m a k i n g  h o m e s p u n s  in  t h a t  i s o l a t e d  b a c k -  
c o u n t r y  e c o n o m y .
B r o w n  a n d  W a r e  (14)  r e p o r t e d  t h a t  c o t t o n  f o r  h o m e  i n d u s t r y  in  
t h e  s o u t h e r n  c o l o n i e s  d e v e l o p e d  to  th e  g r e a t e s t  e x t e n t  in  t h e  b a c k -  
c o u n t r y  a n d  c o n s i s t e d  m o s t l y  of t h e  g r e e n  s e e d  k i n d .  T h e  g r e e n  s e e d  
ty p e ,  a r i s i n g  a s  t h e  p r e d o m i n a n t  c o t t o n  o f  th e  u p l a n d  c o u n t r y ,  b e c a m e  
k n o w n  a s  U p l a n d  c o t t o n .  . . th e  S e a  I s l a n d  w a s  k n o w n  a s  l o w l a n d  c o t t o n .  
S e a  I s l a n d  a l s o  w a s  r e f e r r e d  to a s  b l a c k  s e e d  a n d  t h e  U p l a n d  a s  g r e e n  
s e e d  u n t i l  th e  M e x i c a n  g r a y  s e e d  a n d  w h i t e  s e e d  f o r m s  l a r g e l y  s u p p l e ­
m e n t e d  th e  g r e e n  s e e d  f o r m  in  t h e  f i r s t  h a l f  of t h e  N i n t e e n t h  C e n t u r y  
a n d  l i k e w i s e  b e c a m e  k n o w n  a s  U p l a n d  c o t t o n .
C u l t i v a t e d  v a r i e t i e s  of c o t t o n  a s  i t  i s  k n o w n  t o d a y  a r e  u n d o u b t ­
e d ly  a n  i n n o v a t i o n  of t h e  c o m m e r c i a l  p e r i o d ,  p a r t i c u l a r l y  of t h a t  p e r i o d  
c o r r e s p o n d i n g  to t h e  e r a  of  t h e  f a c t o r y  s y s t e m  of  m a n u f a c t u r e  o f  c o t t o n  
g o o d s .  P r i o r  to t h i s ,  r e p o r t e d  B r o w n  a n d  W a r e  (1 4 ) ,  t h e  s u p p l y  of 
c o t t o n  w a s  p r o d u c e d  in  g a r d e n - l i k e  p l o t s  o r  w a s  h a r v e s t e d  f r o m  p e r e n ­
n i a l  p l a n t s  in t h e  u n c u l t i v a t e d  s t a t e .  N o t  m u c h  c o m m e r c i a l  p r e s s u r e  
p r e v a i l e d  to  i n c r e a s e  y i e l d s  o r  to  i m p r o v e  the  k i n d  of c o t t o n  p r o d u c e d  
by s i n g l i n g  o u t  m o r e  e f f i c i e n t  p l a n t  g r o u p s .
F r o m  1800  to a b o u t  1850 ,  B r o w n  a n d  W a r e  (14)  p o i n t e d  ou t ,  
t h e  v a r i e t a l  n a m e s  of  g r e e n  s e e d  s t o c k  w e r e  M a r y l a n d  G r e e n  S e e d  a n d  
T e x a s  G r e e n  S e e d .  T h e  M e x i c a n  i n t r o d u c t i o n s  w e r e  M e x i c a n ,  M e x i c a n
13
B u r r o ,  e t c .  V a r i e t a l  n a m e s  a c c u m u l a t e d  m o r e  r a p i d l y  a f t e r  t h e  1 8 5 0 ' s ,  
a n d  by  1930  a  g r e a t  e x p a n s i o n  in  t h e  n a m e s  of  v a r i e t i e s  h a d  t a k e n  p l a c e .  
A l o n g  w i t h  t h e  r a p i d l y  g r o w i n g  l i s t  o f  v a r i e t a l  n a m e s  c a m e  a n  i n c r e a s e  
in  t h e  t u r n o v e r  o f  n a m e s .  T h e r e b y  w e r e  i n i t i a t e d  t w o  g e n e r a l  c l a s s e s  
i n t o  w h i c h  v a r i e t a l  n a m e s  c o u l d  f a l l :  t h o s e  t h a t  a p p l i e d  to  m o r e  s t a b l e
v a r i e t i e s ,  r e p r e s e n t i n g  t h e  t y p e  s u c c e s s i o n s ;  a n d  t h o s e  t h a t  w e r e  m e r e  
n a m e s  r e p r e s e n t i n g  d u p l i c a t e s  o f  o t h e r  v a r i e t i e s  b e l o n g i n g  to  t h e  s a m e  
t y p e  o r  b e l o n g i n g  to  n o  p a r t i c u l a r  t y p e  a t  a l l .
T h e  f i r s t  k n o w n  a t t e m p t  to  c l a s s i f y  A m e r i c a n  U p l a n d  v a r i e t i e s  
s y s t e m a t i c a l l y  i n t o  t y p e s  w a s  b e g u n  by P .  H .  M e l l  (4 4 )  a r o u n d  t h e  
l a t t e r  p a r t  of t h e  E i g h t e e n t h  C e n t u r y  a t  t h e  A l a b a m a  E x p e r i m e n t  S t a t i o n  
a t  A u b u r n ,  A l a b a m a .  S t o c k s  of U p l a n d  v a r i e t i e s  a n d  r e p r e s e n t a t i v e s  
of  s o m e  o t h e r  s p e c i e s  w e r e  c o l l e c t e d  f r o m  d i f f e r e n t  p a r t s  of t h e  c o t t o n  
b e l t  a n d  f r o m  o t h e r  c o u n t r i e s ,  a n d  w e r e  s t u d i e d  a n d  c l a s s i f i e d  w i t h  a  
v i e w  to  u s i n g  t h e  b e t t e r  o n e s  in a  s e r i e s  of c r o s s i n g  e x p e r i m e n t s .  O n  
c l a s s i f y i n g  t h e  U p l a n d  v a r i e t i e s  by s e v e r a l  m e t h o d s ,  M e l l  f o u n d  t h a t  
t h e  f o r m s  i n  h i s  c o l l e c t i o n  h a v i n g  f e a t u r e s  a l i k e  c o u l d  b e  a r r a n g e d  in  
a  d e f i n i t e  n u m b e r  of  g r o u p s .
A  n e w  c l a s s i f i c a t i o n  m a d e  by B r o w n  (1 2 )  a r o u n d  1925  w a s  a  
m o r e  a p p r o p r i a t e  e n s e m b l e  o f  th e  v a r i e t i e s  o f  t h e  e a r l y  p o s t - b o l l  w e e v i l  
p e r i o d .  H i s  s y s t e m  w a s  b a s e d  on  f e w e r  c h a r a c t e r s ,  p r i n c i p a l l y  b o l l  
s i z e  a n d  s t a p l e  l e n g t h .  T h o u g h  m o r e  a r t i f i c i a l ,  i t  s e r v e d  t h e  p u r p o s e
14
f o r  g r o u p i n g  t h e  v a r i e t i e s  t h e n  g r o w n .  T h i s  c l a s s i f i c a t i o n  i s  s h o w n
b e l o w :
G r o u p  1.
G r o u p  2 .
G r o u p  3.  
G r o u p  4 .  
G r o u p  5.  
G r o u p  6.  
G r o u p  7.
K i n g  t y p e :  e a r l y ,  s m a l l - b o l l ,  s h o r t - s t a p l e
g r o u p .
D i x i e  t y p e :  m e d i u m - l a t e ,  s m a l l - b o l l ,  s h o r t -
s t a p l e  g r o u p .
C o o k  t y p e :  r o u n d - b o l l ,  s h o r t - s t a p l e  g r o u p .
T r i u m p h  t y p e :  b i g - b o l l ,  m e d i u m - s t a p l e  g r o u p .
D e l f o s  t y p e :  s m a l l - b o l l ,  l o n g - s t a p l e  g r o u p .
W e b b e r  t y p e :  b i g - b o l l ,  l o n g - s t a p l e  g r o u p .
V a r i o u s  t y p e s :  m i x e d ,  o r  i n t e r m e d i a t e
g r o u p .
W i t h  t h e  t u r n  o f  t h e  c e n t u r y  c a m e  a  v i g o r o u s  p l a n t  b r e e d i n g  e r a ,  
f r o m  w h i c h  a r e  d e r i v e d  o u r  p r e s e n t  d a y  v a r i e t i e s  of U p l a n d  c o t t o n .
B r o w n  a n d  W a r e  (14 )  c o n s i d e r e d  t h e  b e g i n n i n g  o f  t h e  p l a n t  b r e e d ­
ing  e r a  in  c o t t o n  to  be  " t h e  r e - d i s c o v e r y  of M e n d e l ' s  L a w  i n  1 9 00 ,  th e  
n u m e r a t i o n  o f  J o h n n s e n ' s  p u r e  l i n e  t h e o r y  in  1 9 0 3 ,  a n d  t h e  w o r k  of 
t h e  f i r s t  d e c a d e  of  t h i s  c e n t u r y  of  B a l l s - i n  E g y p t ,  a n d  W e b b e r  a n d  
O r t o n  in  t h e  U .  S .  D e p a r t m e n t  o f  A g r i c u l t u r e .  "
W a r e  (7 4 )  i n d i c a t e d  t h a t  t h e  s p r e a d  o f  t h e  b o l l  w e e v i l  o v e r  t h e  
c o t t o n  b e l t  a t  t h e  b e g i n n i n g  of  t h e  c e n t u r y  c a u s e d  a  w i d e s p r e a d  c h a n g e  
in  t h e  t y p e s  of  c o t t o n  g r o w n  in  t h e  d i f f e r e n t  r e g i o n s .  W h e n  t h e  b o l l  
w e e v i l  s t r u c k  v a r i o u s  a r e a s ,  i t  w a s  n o  l o n g e r  p o s s i b l e  to  g r o w
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l a t e - m a t u r i n g  v a r i e t i e s .  V a r i e t i e s  t h a t  h a d  lo n g  b e e n  f a m o u s  f o r  h ig h  
q u a l i t y  b u t  w e r e  l a t e  in  m a t u r i n g  w e r e  d i s c a r d e d  a n d  e a r l y  s h o r t -  
s t a p l e  c o t t o n s  w e r e  s u b s t i t u t e d .  T r i c e  in  T e n n e s s e e ,  s o m e  of  t h e  
C l e v e l a n d  a n d  W e b b e r  s t r a i n s  i n  S o u t h  C a r o l i n a ,  M e x i c a n  a n d  C l e v e ­
l a n d  s t r a i n s  in  N o r t h  C a r o l i n a ,  a n d  C o o k  i n  A l a b a m a  s e r v e d  to  m e e t  
p a r t  of t h e  s i t u a t i o n  w h e n  t h e  b o l l  w e e v i l  f i n a l l y  i n f e s t e d  t h e  s o u t h e a s t .
V a r i e t i e s  a r e  c l a s s i f i e d  by B r o w n  a n d  W a r e  (14)  i n to  16 t y p e s ,  
s o m e  c o n t a i n i n g  m o r e  t h a n  o n e  g r o u p  o r  s u b - t y p e  a n d  o f t e n  s e v e r a l  
v a r i e t i e s .  T h e s e  a r e :  D e l t a p i n e ,  F o x ,  S t o n e v i l l e ,  C o k e r  100, A c a l a ,
E m p i r e ,  R o w d e n ,  M e b a n e  T r i u m p h ,  W e s t e r n  M e b a n e ,  L a n k a r t ,  P a y ­
m a s t e r ,  M a c h a ,  H y b r i d ,  D e l f o s ,  E x t r a - l o n g  s t a p l e  U p l a n d ,  a n d  
m i s c e l l a n e o u s  U p l a n d .
T y p e s  w e r e  g i v e n  f r o m  th e  s t a n d p o i n t  o f  d e v e l o p m e n t .  S o m e  of 
t h e  m o r e  o u t s t a n d i n g ,  a s  r e p o r t e d  by B r o w n  a n d  W a r e  (1 4 ) ,  o r  m o r e  
d i s t i n c t i v e  v a r i e t i e s  o r  s u b - t y p e s  f o l l o w .
D e l t a p i n e  t y p e  w a s  d e v e l o p e d  f r o m  a r a t h e r  c o m p l e x  s e r i e s  of 
c r o s s e s ,  a c c o r d i n g  to  B r o w n  a n d  W a r e  (1 4 ) ,  w h i c h  w e r e  c a r r i e d  ou t  
by t h e  D e l t a  a n d  P i n e  L a n d  C o m p a n y  of S c o t t ,  M i s s i s s i p p i .  F o s t e r ,  
E x p r e s s ,  a n d  P o l k  o f  th e  e a r l y  p o s t - b o l l  w e e v i l ,  s m a l l - b o l l ,  l o n g -  
s t a p l e  t y p e  a n d  M e b a n e  T r i u m p h  of t h e  o l d  w e a t e r n  B i g - b o l l ,  o r  
S t o r m p r o o f ,  t y p e  w e r e  th e  v a r i e t a l  p a r e n t s .
T h e  e a r l i e r  c o m m e r c i a l  s t r a i n s  o r  v a r i e t i e s ,  s a i d  B r o w n  a n d
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W a r e  (1 2 ) ,  i n t r o d u c e d  f r o m  t h i s  s e r i e s  of  b r e e d i n g  m a t e r i a l  w e r e  
D. & P .  L .  ( D e l t a  a n d  P i n e  L a n d )  4 ,  D. & P .  L .  8,  e t c .  T h e  l a s t  n u m b e r  
of  th e  s e r i e s ,  D. & P .  L .  11, r e c e i v e d  th e  D e l t a p i n e  n a m e  a n d  b e c a m e  
D e l t a p i n e  11.  L a t e r  D e l t a p i n e s  a r e  n u m b e r s  1 1A, 12, a n d  o t h e r s .
I t  w a s  i n t r o d u c e d  to  g r o w e r s  a b o u t  15 y e a r s  a g o .
D e l t a p i n e  15 c a n  be  d i s t i n g u i s h e d  f r o m  D e l t a p i n e  14 by h a v i n g  
a  m o r e  r o u n d e d  b o l l  a n d  s t r o n g e r  a n d  s o m e w h a t  l o n g e r  f i b e r  a n d  
b e i n g  s l i g h t l y  e a r l i e r ,  w r o t e  D r o w n  a n d  W a r e  (1 4 ) .  T h e  f o l i a t e  of 
D e l t a p i n e  15 h a s  a  s l i g h t l y  l i g h t e r ,  m o r e  y e l l o w i s h  s h a d e  of g r e e n  t h a n  
D e l t a p i n e  14,  a n d  t h e  c o r o l l a s  a r c  s l i g h t l y  l o n g e r  ( s e e  F i g u r e  1 f o r  
d i a g r a m  s h o w i n g  t h e  c o u r s e  of t h e  d e v e l o p m e n t  o f  D e l t a p i n e  v a r i e t i e s ) .
F o x  ty p e  c o n s i s t s  of  a  s i n g l e  v a r i e t y  of t h e  s a m e  n a m e ,  r e p o r t e d  
B r o w n  a n d  W a r e  (1 4 ) ,  a n d  i t  h a s  th e  s t a t u s  of a  v a r i e t y .  F o x  w a s  
d e v e l o p e d  f r o m  h y b r i d  m a t e r i a l  d e r i v e d  f r o m  c r o s s i n g  D e l t a p i n e  14 
a n d  S t o n e v i l l e  2 B .  F o x  i s  a n  e a r l y  r a p i d - f r u i t i n g  v a r i e t y .  A s  c o m p a r e d  
w i t h  D e l t a p i n e  15, i t  s u f f e r s  m o r e  q u i c k l y  f r o m  d r o u g h t .  W i th  a d e q u a t e  
m o i s t u r e  a n d  l i b e r a l  f e r t i l i z a t i o n ,  F o x  w i l l  p r o d u c e  a  v e r y  l a r g e  y i e l d .  
F o x  i s  a n  e a r l y  t y p e  a n d  l i a s  a  p l a c e  in t h e  h u m i d  a r e a  w h e r e  a  d e f i ­
n i t e  d e g r e e  of e a r l i n e s s  i s  n e e d e d .  B r o w n  a n d  W a r e ' s  p l a n t  d e s c r i p t i o n  
w a s  a s  f o l l o w s :
P l a n t s  a r e  s h o r t  w i th  s h o r t  i n t e r n o d e s ,  f e w  v e g e t a t i v e  b r a n c h e s  
u n l e s s  p l a n t s  a r e  w i d e l y  s p a c e d ;  f o l i a g e  l i g h t  w i t h  o n ly  a  f e w  5 -  
l o b e  l e a v e s ,  m o d e r a t e  p u b e s c e n c e ;  b o l l s  m e d i u m  s m a l l ,  s l i g h t l y  
p o i n t e d ;  s t a p l e  l e n g t h  1 to  1 - 1 / 1 6  i n c h e s ,  t e n s i l e  s t r e n g t h  m e d i u m ;  
l i n t  p e r c e n t a g e  36 to 38; s e e d  m e d i u m  to  s m a l l  g r a y  f u z z .
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F i g u r e  1. D i a g r a m  o f  t h e  P e d i g r e e  o f  D e l t a p i n e  C o t t o n .
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L i g h t n i n g  E x p r e s s  
1919  -  2 1 2 8 R  x  E x p r e s s  1 2 2 - 6 9 5  ( D & P L  3)
1919  -  4 4 2  1A  ( D & tPL 4) x  F o s t e r  1 1 - 6 3 - 9 1  
1926  -  5 2 4 2 A  ( N o n - C o m m e r c i a l  H y b r i d  S t r a i n )  x  4 1 2 8 A  ( D f e P L  1 0 )
( D e l t a p i n e )  11 x  D&.-PL 10 ( D e l t a p i n e )
I
( D e l t a p i n e )  1 1 - A
( D e l t a p i n e )  12 ( D e l t a p i n e )  14
( D e l t a p i n e )  1 4 - 8 3 3
( D e l t a p i n e )  1 4 - 0 6 0
( D e l t a p i n e )  15Y( D e l t a p i n e  
S m o o t h  L e a f )
S o u r c e :  D e l t a  a n d  P i n e  L a n d  C o m p a n y ,
S c o t t ,  M i s s i s s i p p i .
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S t o n e v i l l e  t y p e  i s  r e p r e s e n t e d  by t h r e e  d i s t i n c t  v a r i e t i e s  o r  s u b -  
t y p e s ,  s t a t e d  B r o w n  a n d  W a r e  (1 4 ) .  T h e  c u r r e n t  S t o n e v i l l e  v a r i e t i e s ,  
a n d  o t h e r  S t o n e v i l l e  s t o c k s ,  h a v e  c o m e  f r o m  o n e  o r  t h e  o t h e r  of tw o  
o f  t h e  s u b - t y p e s ,  S t o n e v i l l e  2 a n d  S t o n e v i l l e  5. A m b a s s a d o r ,  o r  
S t o n e v i l l e  4,  w a s  t h e  t h i r d  s u b - t y p e .  S u c c e s s i v e  b r e e d e r s  of the  
S t o n e v i l l e  P e d i g r e e d  S e e d  C o m p a n y ,  S t o n e v i l l e ,  M i s s i s s i p p i  h a v e  
b e e n  r e s p o n s i b l e  f o r  d e v e l o p i n g  t h e  l a t e r  S t o n e v i l l e  c o t t o n s .
L o n e  S t a r  65 w a s  d e v e l o p e d  f r o m  a  p l a n t  s e l e c t i o n  m a d e  in  1 9 16 ,  
s t a t e d  B r o w n  a n d  W a r e  (1 4 ) .  T h i s  p l a n t  w a s  s e l e c t e d  o u t  o f  r e g u l a r  
L o n e  S t a r  of th e  b i g - b o l l ,  s t o r m p r o o f  t y p e .  B e c a u s e  of th e  r e s p o n s e  
of t h e  p r o g e n y  of  t h a t  s e l e c t i o n ,  t h e  b r e e d e r  t h o u g h t  t h a t  i t  m u s t  h a v e  
b e e n  a  n a t u r a l  c r o s s  r e s u l t i n g  f r o m  p o l l e n  h a v i n g  c o m e  f r o m  T r i c e  of  
t h e  e a r l y  K in g  ty p e  t h a t  h a d  g r o w n  n e a r b y .  T h e  s e l e c t i o n s  o u t  of L o n e  
S t a r  65 t h a t  f o r m e d  th e  b a s i s  of S t o n e v i l l e  w e r e  m a d e  in  1923 .
S t o n e v i l l e  2 w a s  f r o m  s e l e c t i o n  2 of 1923, r e p o r t e d  B r o w n  a n d  
W a r e  (1 4 ) .  S t o n e v i l l e  2A w a s  s e l e c t e d  in  1928 f r o m  S t o n e v i l l e  2,  a n d  
S t o n e v i l l e  2B w a s  s e l e c t e d  in 1931 f r o m  S t o n e v i l l e  5. T h e s e  c o n s t i t u t e d  
t h e  m o s t  i m p o r t a n t  r e p r e s e n t a t i v e s  in  th e  S t o n e v i l l e  d e v e l o p m e n t .  T h i s  
s u b - t y p e  h a s  b e e n  m a i n t a i n e d  to t h e  p r e s e n t  t i m e  a s  S t o n e v i l l e .
S t o n e v i l l e  4 B 6  w h i c h  d e s c e n d e d  f r o m  1923 s e l e c t i o n  1, s t a t e d  
B r o w n  a n d  W a r e  (14) ,  s h o w e d  c o n s i d e r a b l e  d e p a r t u r e  f r o m  t h e  o t h e r  
S t o n e v i l l e  s u b - t y p e  a n d  w a s  a s s i g n e d ,  t h e r e f o r e ,  a n o t h e r  v a r i e t a l  n a m e ,
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A m b a s s a d o r  w h i c h  w a s  d e f i n i t e l y  a  d i s t i n c t  f o r m .
S t o n e v i l l e  5 a n d  5A w e r e  v a r i e t i e s  of  s o m e w h a t  d i f f e r e n t  a p p e a r ­
a n c e  a n d  r e s p o n s e ,  r e p o r t e d  B r o w n  a n d  W a r e  (1 4 ) ,  w h i c h  o c c u r r e d  
r a t h e r  e a r l y  in  t h e  S t o n e v i l l e  b r e e d i n g  w o r k .  S t o n e v i l l e  5 a n d  5A 
w e r e  i m p o r t a n t  v a r i e t i e s  in th e  1 9 3 0 ' s .  T h e y  w e r e  e a r l i e r  t h a n  th e  
S t o n e v i l l e  2 s e r i e s  a n d  h a d  s o m e w h a t  s m a l l e r  b o l l s ,  b u t  t h e y  w e r e  
h i g h e r  in l i n t  p e r c e n t a g e .
O t h e r  v a r i e t i e s ,  s t a t e d  B r o w n  a n d  W a r e  (1 4 ) ,  d e v e l o p e d  f r o m  
S t o n e v i l l e  s t o c k s  by l a t e r  b r e e d e r s  w e r e :  E m p i r e  W i l t  f r o m  S t o n e v i l l e
2; B o b s h a w  1 a n d  S t o n e v i l l e  20 f r o m  S t o n e v i l l e  5A; S t o n e v i l l e  62 ,  S t o n e -  
w i l t ,  P a u l a ,  a n d  A r k o t  2 - 1  f r o m  S t o n e v i l l e  2 B .  E m p i r e  W i l t  w a s  s u b ­
s e q u e n t l y  d e s c r i b e d  a s  a n o t h e r  t y p e .
S i n c e  1962 t h e  S t o n e v i l l e  P e d i g r e e d  S e e d  C o m p a n y  m a r k e t e d  
tw o  s e l e c t i o n s  f r o m  S t o n e v i l l e  7. O n e ,  S t o n e v i l l e  7A, w a s  s e l e c t e d  
p r i m a r i l y  l o r  i m p r o v e d  f i b e r  q u a l i t y .  T h e  o t h e r ,  S t o n e v i l l e  2 1 3 ,  w a s  
s e l e c t e d  p r i m a r i l y  l o r  e a r l y  m a t u r i t y .
C o k e r  100 t y p e  a n d  C o k e r  100 WR b e l o n g  to  th e  s a m e  t y p e ,  
r e p o r t e d  B r o w n  a n d  W a r e  (1 4 ) ,  b u t  tw o  v a r i e t a l  d e v i a t i o n s  o c c u r r e d  in 
t h i s  t y p e  o f  b r e e d i n g  m a t e r i a l .  T h e y  w e r e  C o k e r  200  a n d  C o k e r  100 
S t a p l e .  T h e  f o r m e r  w a s  e a r l i e r  a n d  m o r e  d e t e r m i n a t e  in  g r o w t h  h a b i t .  
T h e  l a t t e r  d i f f e r e d  p r i n c i p a l l y  in  t h a t  the  sLap le  w a s  l o n g e r .
T h e  C o k e r  100 s e r i e s  w a s  d e v e l o p e d  by t h e  c o t t o n  b r e e d e r s  of
20
t h e  C o k e r  P e d i g r e e d  S e e d  C o m p a n y  o f  H a r t s v i l l e ,  S o u t h  C a r o l i n a ,  
s t a t e d  B r o w n  a n d  W a r e  ( 14).  T h e  p a r e n t  m a t e r i a l  w a s  a  d e r i v a t i v e  of 
L o n e  S t a r  65  a n d  w a s  o b t a i n e d  f r o m  M i s s i s s i p p i  in  t h e  e a r l y  1 9 2 0 ’ s .
I t  w a s  c a r r i e d  in  t h e  b r e e d i n g  b l o c k s  a t  H a r t s v i l l e ,  a n d  s e l e c t i o n s  w e r e  
m a d e  u n t i l  1929 w h e n  o n e  of t h e  s e l e c t i o n s  a t t r a c t e d  s p e c i a l  n o t i c e .  In  
1930  t h e  p r o g e n y  r o w  f r o m  th e  s e l e c t e d  p l a n t  s h o w e d  e v i d e n c e  of  h y -  
b r i d i t y  t h a t  w a s  t h o u g h t  to  h a v e  a r i s e n  f r o m  a n a t u r a l  c r o s s  w i t h  th e  
F o s t e r  v a r i e t y .  O u t  of  t h i s  p r o g e n y  r o w  f u r t h e r  p l a n t  s e l e c t i o n  w a s  
d o n e ,  a n d  in  t h e  c o u r s e  o f  r e s e l e c t i n g  a n d  p r o g e n y  t e s t i n g  th e  C o k e r  
100  v a r i e t y  w a s  I s o l a t e d .  S e e d  of  t h e  v a r i e t y  w e r e  d i s t r i b u t e d  to  
g r o w e r s  i n  1 9 3 7 .  C o k e r  100 b e c a m e  a  p o p u l a r  v a r i e t y  a n d  w a s  v e r y  
w i d e l y  g r o w n  in  t h e  e a s t e r n  p a r t  o f  t h e  C o t t o n  B e l t  u n t i l  1942 w h e n  
C o k e r  100 WR b e g a n  to  r e p l a c e  i t .
I n  t h e  d e v e l o p m e n t  of  C o k e r  100 W R  i t  w a s  a p p a r e n t  t h a t  n a t u r a l  
c r o s s i n g  h a d  o c c u r r e d  b e t w e e n  b r e e d i n g  s t o c k s  o f  th e  o l d  t y p e  a n d  
t h o s e  of  C l e v e w i l t ,  a  v a r i e t y  r e s i s t a n t  to  f u s a r i u m  w i l t .  B r o w n  a n d  
W a r e  (1 4 )  r e p o r t e d  thaL, t h r o u g h  m u c h  s e l e c t i n g  in  t h i s  h y b r i d  m a t e r i a l ,  
t h e  C o k e r  100 t y p e  h a v i n g  t h e  w i l t  r e s i s t a n c e  w a s  o b t a i n e d .  I t  a p p e a r s  
t h a t  C o k e r  100 W R  w a s  t h e  f i r s t  e x a m p l e  of a  v a r i e t y  j u s t  a s  w e l l  
a d a p t e d  to  n o n w i l t  l a n d  a s  to w i l t  l a n d .  B r o w n  a n d  W a r e ' s  p l a n t  d e s c r i p ­
t i o n  w a s  a s  f o l l o w s :
P l a n t s  e r e c t ,  s e m i - d e t e r m i n a t e ,  v i g o r o u s ,  a n d  w i t h  w e l l - s p a c e d  
f r u i t i n g  b r a n c h e s  t u r n i n g  up  s o m e w h a t ;  f o l i a g e  t h i n  w i t h  m e d i u m ­
s i z e d  d e e p l y  l o b e d  l e a v e s ;  b o l l s  r o u n d  o v a t e ,  s l i g h t l y  p o i n t e d ,
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w i t h  70 to 72 p e r  p o u n d  of  s e e d  c o t t o n ,  o p e n i n g  w i d e  a n d  f lu f fy  
y e t  s t o r m - r e s i s t a n t ;  p i c k i n g  q u a l i t y  g o o d  b o t h  by h a n d  a n d  
m a c h i n e ;  l i n t  p e r c e n t a g e  37 to  39; s t a p l e  l e n g t h  1 - 1 / 3 2  to  
1 - 3 / 3 2  i n c h e s  o r  l o n g e r  u n d e r  g o o d  c o n d i t i o n s ;  c h a r a c t e r  of 
s t a p l e  e x c e l l e n t ,  u n i f o r m  a n d  s t r o n g ;  e a r l y  a n d  h i g h  p r o d u c ­
t io n ;  a n d  r e s i s t a n t  to t h e  f u s a r i u m  w i l t  o r g a n i s m .
T h e  E m p i r e  v a r i e t y  o f  c o t t o n  w a s  d e v e l o p e d  f r o m  t h e  S t o n e v i l l e  
2 v a r i e t y .  B r o w n  a n d  W a r e  (1 4 )  s t a t e d  t h a t  i t  w a s  b r e d  by t h e  U .  S,  
D e p a r t m e n t  o f  A g r i c u l t u r e  a n d  th e  G e o r g i a  E x p e r i m e n t  S t a t i o n ,  E x p e r ­
i m e n t ,  G e o r g i a ,  T h e  p a r e n t  p l a n t  s e l e c t i o n  w a s  m a d e  a b o u t  19 35. 
S e v e r a l  p l a n t s  w e r e  s e l e c t e d  f r o m  th e  p r o g e n y  r o w  of  t h e  n e x t  y e a r ,  
a n d  f r o m  t h e s e  a  f a m i l y  of p a r a l l e l  l i n e s  r a n g i n g  w i t h i n  t h e  t y p e  h a s  
b e e n  m a i n t a i n e d .  T h e  f i r s t  i n t r o d u c t i o n  to g r o w e r s  o c c u r r e d  in  1943 
a n d  th e  v a r i e t y  n a m e d  E m p i r e  a f t e r  t h e  " E m p i r e  S t a t e "  of t h e  S o u t h ,  
G e o r g i a .  T h e  v a r i e t y  a s  a  w h o l e  w a s  n o t  r e s i s t a n t  to t h e  f u s a r i u m  
w i l t  o r g a n i s m ,  b u t  on  t e s t i n g  t h e  f a m i l y  l i n e s  on  w i l t - i n f e s t e d  l a n d  
s o m e  w e r e  f o u n d  to be r e s i s t a n t .  In  m a k i n g  t h e  f o l l o w i n g  i n c r e a s e s  
o n ly  th e  r e s i s t a n t  l i n e s  w e r e  u s e d .  T h e  r e l e a s e  of t h i s  s t o c k  to  g r o w ­
e r s  w a s  m a d e  in 1948 ,  a n d  t h e  n e w  s t o c k  d e s i g n a t e d  E m p i r e  W i l t .  
B r o w n  a n d  W a r e ’ s p l a n t  d e s c r i p t i o n  w a s  a s  f o l l o w s :
P l a n t  c o m p a c t ,  l e a v e s  m e d i u m  s i z e ,  e a r l y ,  c o n s i d e r i n g  s i z e  of 
b o l l s ;  b o l l s  55 to 60 p e r  p o u n d  of  s e e d  c o t t o n ;  s t a p l e  l e n g t h  1 to  
1 - 3 / 3 2  i n c h e s ;  l i n t  p e r c e n t a g e  38 to  41 ;  s e e d  m e d i u m  s i z e ;  
p l a n t  v e r y  p r o d u c t i v e  a n d  r e s i s t a n t  to  t h e  f u s a r i u m  w i l t  o r g a n i s m .
II .  B , B r o w n  c a r r i e d  on  th e  m o s t  e x t e n s i v e  s y s t e m i c  w o r k  in  
c o t t o n  b r e e d i n g  a n d  i m p r o v e m e n t  in  L o u i s i a n a ,  r e p o r t e d  W a r e  (7 4 ) ,
22
w h e n  h e  j o i n e d  th e  s t a f f  o f  t h e  L o u i s i a n a  A g r i c u l t u r a l  E x p e r i m e n t  
S t a t i o n  in  1926 .  In 1927  B r o w n  s t a r t e d  v a r i e t y  t e s t  w o r k  in r e p r e s e n t a ­
t i v e  s e c t i o n s  o f  t h e  s t a t e .  H e  b r o u g h t  s t o c k s  o f  th e  b r e e d i n g  l i n e s  he  
h a d  o r i g i n a t e d  a n d  c o n t i n u e d  w h i l e  a t  t h e  M i s s i s s i p p i  S t a t i o n  a n d  w i t h  
t h e  S t o n e v i l l e  P e d i g r e e d  S e e d  C o m p a n y .
p r a c t i c a l  p u r p o s e s ,  up u n t i l  r e c e n t l y  i t  c o u l d  h a v e  b e e n  c o n s i d e r e d  a 
o n e - v a r i e t y  s t a t e ,  g r o w i n g  D e l t a p i n e  on  85  to  95  p e r  c e n t  of t h e  c o t t o n  
a c r e a g e .  B r o w n  a n d  W a r e  (14)  m e n t i o n e d  t h a t  p r o d u c t i o n  of c o t t o n  
t h r o u g h  a  o n e - v a r i e t y  c o m m u n i t y  o f f e r e d  a  w a y  of u t i l i z i n g  t h e  b e s t  
v a r i e t i e s  to  m a x i m u m  e x t e n t ,  o f  m a i n t a i n i n g  t h e  s e e d  s u p p l y ,  a n d  of  
p r o d u c i n g  r e l a t i v e l y  u n i f o r m  c o t t o n  in  v e r y  l a r g e  q u a n t i t i e s .
h y b r i d  m a t e r i a l  w a s  p r e s e n t e d  a t  th e  1952 C o t t o n  I m p r o v e m e n t  C o n f e r ­
e n c e  by E .  C .  E w i n g  (2 9 )  of t h e  D e l t a  a n d  P i n e  L a n d  C o m p a n y ,  S c o t t ,  
M i s s i s s i p p i  w i t h  th e  y e a r  1970 s e t  a s  t h e  l i m i t .  A  h y b r i d i z a t i o n  p r o g r a m  
w a s  to  be  s e t  up  a s  f o l l o w s :
L o u i s i a n a  h a s  n u m e r o u s  o n e - v a r i e t y  c o m m u n i t i e s .  F o r  a l l
T h e  f o l l o w i n g  h y p o t h e t i c a l  s c h e d u l e  f o r  s e l e c t i n g  a n d  t e s t i n g
S e q u e n c e  o f  S t e p s  in  D e v e l o p i n g  






P l a n n i n g
f o r  C r o s s i n g
F  P l a n t  S e l e c t i o n  in  H y b r i d  B l o c k s  
F  P l a n t  S e l e c t i o n  in  P r o g e n y  R o w s
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1957 F ^  P l a n t  S e l e c t i o n  in  P r o g e n y  R o w s
1958 F ^  P r o g e n y  R o w  T e s t
1959 N e w  S t r a i n s  T e s t
1960 A d v a n c e d  S t r a i n s  T e s t
1961 M a i n  V a r i e t y  T e s t
1962 R e p e a t  in M a i n  V a r i e t y  T e s t
1963 I n c r e a s e  10 A c r e s
1964 I n c r e a s e  20 0  A c r e s
1965 I n c r e a s e  to  2 , 0 0 0  A c r e s  P r o d u c i n g  
F o u n d a t i o n  S e e d
1966 I n c r e a s e  to  20 ,  000  A c r e s  P r o d u c i n g  
R e g i s t e r e d  S e e d
1967 200 ,  00 0  A c r e s  L a r g e ,  S c a l e
C o m m e r c i a l  P r o d u c t i o n  
E w i n g  (29)  r e p o r t e d  t h a t  o n ly  o n e  g e n e r a t i o n  w o u l d  be p r o d u c e d  
in  e a c h  y e a r ,  T h e  F - l  g e n e r a t i o n  w o u l d  be  g r o w n  in  1954 a n d  s e l e c t i o n s  
m a d e  in t h e  F - 2  g e n e r a t i o n  in 1 9 5 5 .  B a c k  c r o s s i n g  w o u l d  n o t  be  
e m p l o y e d .  S u b s e q u e n t  s e l e c t i o n s  s h o u l d  be m a d e  in h y b r i d  p r o g e n y  
r o w s  of  th e  F - 3  a n d  F - 4  g e n e r a t i o n s  in 1956  a n d  1957 ,  r e s p e c t i v e l y .  
T h r e e  g e n e r a t i o n s  of  i n d i v i d u a l  p l a n t  s e l e c t i o n s  w o u l d  h a v e  b e e n  p r o ­
d u c e d  by 1957; t h e n  t h e  F - 4  s e l e c t i o n  w o u l d  be  p l a n t e d  in  th e  F - 5  g e n e r ­
a t i o n  in 1958 in  p r o g e n y  r o w s  f o r  c o m p a r i s o n .  A  n u m b e r  of t h e s e  w o u l d  
be  s e l e c t e d  in t h a t  y e a r  a n d  c a r r i e d  o v e r  i n t o  a  n e w  s t r a i n s  t e s t  o f  1959 .  
T h e  m o s t  p r o m i s i n g  s t r a i n s  w o u l d  be p u t  i n t o  a n  a d v a n c e d  s t r a i n s  t e s t  
in  i 9 6 0 .  In  1961 th e  m o r e  p r o m i s i n g  o n e s  o f  t h e  a d v a n c e d  s t r a i n s  t e s t  
of  i 9 6 0 , w o u ld  be c a r r i e d  i n to  t h e  m a i n  v a r i e t y  t e s t  of  1961 .  A f t e r  
e l i m i n a t i o n  of  t h e  u n s a t i s f a c t o r y  s t r a i n s  th e  m o r e  p r o m i s i n g  o n e s  w o u l d  
be  r e p e a t e d  in  t h e  m a i n  v a r i e t y  t e s t  of 1 9 6 2 .  A f t e r  f o u r  y e a r s  of t e s t i n g  
in  s t r a i n s  t e s t s  a n d  th e  m a i n  v a r i e t y  t e s t ,  a  f a i r  i d e a  w o u l d  b e  o b t a i n e d
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of  t h e  r e l a t i v e  m e r i t s  o f  t h e  n e w  s t r a i n s .  If  a n y  o n e  o r  m o r e  of  t h e m  
a p p e a r e d  a c c e p t a b l e ,  i t  w o u l d  b e  t i m e  to b e g i n  i n c r e a s i n g  t h e  s e e d  of 
th e  m o r e  d e s i r a b l e  t y p e s .  I t  i s  p r e s u m e d  t h a t  f r o m  th e  n e w  s t r a i n s  
t e s t  o r  f r o m  th e  p r o g e n y  r o w  s e l e c t i o n  o f  1958 ,  s u f f i c i e n t  s e e d  w o u l d  
h a v e  b e e n  p r o d u c e d  to p l a n t  a s  m u c h  a s  t e n  a c r e s  in  1 9 63 .  T h e  s e e d  
f r o m  t h i s  t e n  a c r e s  s h o u l d  g i v e  s u f f i c i e n t  p l a n t i n g  s e e d  to g r o w  a b o u t  
2 0 0  a c r e s  in  I 9 b 4 .  In  1965 t h i s  c o u l d  be i n c r e a s e d  to  a b o u t  2, 0 0 0  a c r e s  
a n d  a t  t h i s  s t a g e  t h e  s e e d  f r o m  t h i s  2 , 000  a c r e s  w o u l d  b e  c a l l e d  
" F o u n d a t i o n  S e e d . "  R e g i s t e r e d  S e e d  w o u l d  t h e n  b e  p r o d u c e d  a n d  th e  
s e e d  f r o m  t h i s  2 , 000  a c r e s  s h o u l d  p r o d u c e  e n o u g h  s e e d  to p l a n t  2 0 , 000  
a c r e s  f o r  th e  p r o d u c t i o n  of  r e g i s t e r e d  s e e d  in  1 966 .  T h e  p r o g e n y  of  
t h i s  r e g i s t e r e d  s e e d  in  I 9 b 7  c o u l d  be  c o n s i d e r e d  l a r g e  s c a l e  c o m m e r ­
c i a l  p r o d u c t i o n .  H e n c e ,  s i x t e e n  y e a r s  w o u l d  be  c o n s u m e d  in  m a k i n g  
t h e  c r o s s  a n d  t e s t i n g  o u t  th e  m a t e r i a l  p r o d u c e d .
B r o w n  (1 2 )  w r o t e  t h a t  b r e e d i n g  w o r k  i s  n e c e s s a r y  to  h o l d  v a r i ­
e t i e s  up  to  t h e i r  p r e s e n t  s t a n d a r d  o r  c o n d i t i o n ,  to s a y  n o t h i n g  of  
i m p r o v e m e n t s .  T h e r e  i s  r o o m  f o r  d e f i n i t e  i m p r o v e m e n t  in  th e  c h a r a c ­
t e r  o r  q u a l i t i e s  o f  a l l  c o t t o n s .
C l i m a t i c  a n d  M o i s t u r e  R e q u i r e m e n t s
G e o l o g i s t s  h a v e  t r a c e d  b a c k  t h e  e a r t h ' s  h i s t o r y  s o m e  b i l l i o n  
a n d  a  h a l f  y e a r s .  H u m a n  b e i n g s  h a v e  s e e n  on ly  t h e  m o r e  v i o l e n t  m o o d s
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of  th e  e a r t h .  T hey  w e r e  n o t  h e r e  d u r i n g  the  i m m e n s e  s t r e t c h e s  of 
t i m e  w h e n  i t  w a s  c o m p a r a t i v e l y  q u i e t  a n d  p e a c e f u l ,  s o  s a i d  R i c h a r d  J .  
R u s s e l l  (60 )  in  C l i m a t e  a n d  M a n .  A c c o r d i n g  to  R u s s e l l ,  no  a d e q u a t e  
e v i d e n c e  e x i s t s  of  r e o c c u r r i n g  c l i m a t i c  c y c l e s  n o r  i s  t h e r e  p r o o f  t h a t  
s h o r t - t i m e  c l i m a t i c  c h a n g e s  a r e  a n y t h i n g  m o r e  t h a n  m a t t e r s  o f  c h a n c e .  
M a n y  t h e o r i e s  h a v e  b e e n  a d v a n c e d  to a c c o u n t  f o r  l o n g - t i m e  c h a n g e s ,  
e s p e c i a l l y  t h e  o c c u r r e n c e  of g l a c i a l  e p o c h s .  S o m e  o f  t h e s e  t h e o r i e s  
a r e ,  b r i e f l y ,  " c h a n g e s  in th e  a n g l e  of th e  e c l i p t i c  ( t h e  i n c l i n a t i o n  of  
t h e  e a r t h ' s  a x i s ) ,  p r e c e s s i o n  of t h e  e q u i n o x e s  ( a  c y c l e  o c c u r r i n g  e v e r y  
2 6 , 0 0 0  y e a r s ) ,  v a r i a t i o n s  in  the  s u n ' s  r a d i a n t  e n e r g y  a s  i n d i c a t e d  by 
s u n s p o t s ,  c h a n g e s  in  th e  a t m o s p h e r e  t h a t  m i g h t  a f f e c t  t h e  a m o u n t  of 
r a d i a n t  e n e r g y  r e a c h i n g  t h e  e a r t h ,  c h a n g e s  in  t h e  a m o u n t  of c a r b o n  
d i o x i d e  in  th e  a t m o s p h e r e ,  a n d  v o l c a n i c  d u s t . "  In  m o s t  c a s e s ,  the  
c a u s e  s u g g e s t e d  w a s  n o t  a d e q u a t e  to  p r o d u c e  t h e  e f f e c t ,  o r  t h e r e  w e r e  
o t h e r  s e r i o u s  o b j e c t i o n s  to  t h e  t h e o r y .
R u s s e l l ’ s a r t i c l e  (6 0 )  m e n t i o n e d  t h a t  e a r t h ' s  c l i m a t e  i s  p r o f o u n d ­
ly i n f l u e n c e d  by th e  s i z e  o f  c o n t i n e n t s  a n d  o c e a n s  a n d  t h e  e l e v a t i o n  of  
m o u n t a i n s ,  a n d  t h e s e  a r e  th e  v e r y  t h i n g s  t h a t  a r e  m o s t  p r o f o u n d l y  
a f f e c t e d  by c r u s t a l  r e v o l u t i o n s .  H e  c o n c l u d e d  t h a t  t h e s e  r e v o l u t i o n s  
s o m e h o w  p r o d u c e  t h e  g l a c i a l  e p o c h s - - ” b r i e f  p e r i o d s  w h e n  a l l  l i f e  on  
e a r t h  i s  t e s t e d  to t h e  u t m o s t  a n d  h a s  to a d a p t  i t s e l f  to  n e w  c o n d i t i o n s  
o r  p e r i s h .  "
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In  C l i m a t e  a n d  M a n ,  B l u m e n s t o c k  a n d  T h o r n t h w a i t e  (1 1 )  s t a t e d  
t h a t  a  g r e a t  c l i m a t i c  p a t t e r n  i s  m a d e  by m o i s t u r e  a n d  d r y n e s s ,  h e a t  
a n d  c o l d ,  in  t u r n  c r e a t i n g  a  p a t t e r n  of  n a t u r a l  v e g e t a t i o n ,  a n d  " b o t h  
t o g e t h e r  h a v e  b e e n  th e  p r i n c i p a l  f o r c e s - - t h o u g h  n o t  t h e  o n ly  o n e s - - i n  
c r e a t i n g  t h e  g e n e r a l  p a t t e r n  of  s o i l s .  "
T h e  s e t t l e m e n t  of  th e  N e w  W o r l d  a n d  i t s  S o u t h l a n d  w a s  g r e a t l y  
a f f e c t e d  by c l i m a t e .  C a r l  O .  S a u e r  (61 )  w r o t e  in  C l i m a t e  a n d  M a n ,
" T h i s  w a s  i n d e e d  a  l u s t i e r  l a n d  to  w h i c h  th e  s e t t l e r s  h a d  c o m e ,  a  l a n d  
of  h o t t e r  s u m m e r s  a n d  c o l d e r  w i n t e r s ,  o f  b r i g h t e r  a n d  h o t t e r  s u n  a n d  
m o r e  t e m p e s t u o u s  r a i n ,  a  l a n d  s u i t e d  to a n d  p r o v i d e d  w i t h  a  g r e a t e r  
v a r i e t y  o f  v e g e t a t i o n  t h a n  t h e  h o m e l a n d s  of  E u r o p e ,  "
S a u e r  (61 )  p o i n t e d  o u t  t h a t  n e i t h e r  in  N e w  E n g l a n d  n o r  in  t h e  
S o u t h  d i d  t h e  e a r l y  e x p l o r e r s  a n d  s e t t l e r s  c o m e  p r i m a r i l y  to  f a r m .
In  f a c t ,  a g r i c u l t u r e  w a s  t h e i r  l a s t  t h o u g h t  l o r  m e a n s  o f  l i v e l i h o o d s .  
H o w e v e r ,  in  o r d e r  to  k e e p  f r o m  s t a r v i n g ,  th e y  w e r e  d r i v e n  to f a r m i n g ,  
a n d  th e y  m a y  w e l l  h a v e  s t a r v e d  h a d  they  n o t  s o  q u i c k l y  a d o p t e d  I n d i a n  
a g r i c u l t u r a l  m e t h o d s  a n d  c r o p s .
S a u e r  ( b l )  s a i d ,  " t h e  E u r o p e a n  f a r m i n g  m e t h o d s  w e r e  e n t i r e l y  
u n s u i t e d  to  a  d e n s e l y  f o r e s t e d  l a n d .  T h e  I n d i a n s  h a d  w o r k e d  o u t  t h e  
b e s t  w a y  to f a r m  s u c h  a  l a n d  w i t h  a  m i n i m u m  o f  l a b o r  a n d  p r a c t i c a l l y  
no  e q u i p m e n t  e x c e p t  a  d i g g i n g  s t i c k  o r  m a t t o c k .  T h e y  k i l l e d  t h e  t r e e s  
by g i r d l i n g ,  b u r n i n g  t h e m ,  a n d  p l a n t e d  t h e i r  c r o p s ,  m o s t l y  c o r n ,  b e a n s ,
27
a n d  s q u a s h ,  in  h i l l s  a m o n g  th e  s t u m p s . "
In  th e  s o u t h e r n  c o l o n i e s ,  S a u e r  (6 1 )  w e n t  o n  to s a y ,  tw o  m o n e y  
c r o p s  s o o n  c a m e  to  be d o m i n a n t .  V i r g i n i a n s  d i s c o v e r e d  t h a t  t h e i r  
c l i m a t e  w a s  w e l l  a d a p t e d  to th e  g r o w i n g  of  t o b a c c o .  T h i s  c u l t u r e  
e v e n t u a l l y  s p r e a d  a l l  t h e  w a y  a c r o s s  th e  u p p e r  S o u t h .  A  s e c o n d  g r e a t  
d i s c o v e r y  w a s  t h a t  th e  S o u t h e r n  c l i m a t e  w a s  a l s o  a d a p t e d  t o  c o t t o n .  
C o t t o n  g r o w i n g  u n d e r  th e  p l a n t a t i o n  s y s t e m  g r a d u a l l y  s p r e a d  w e s t w a r d  
a c r o s s  t h e  d e e p  S o u t h .
C l i m a t e  l a r g e l y  d e t e r m i n e s  t h o s e  p a r t s  o f  t h e  w o r l d  i n  w h i c h  
c o t t o n  c a n  be  p r o d u c e d  c o m m e r c i a l l y .  W i t h i n  t h o s e  r e g i o n s ,  w r o t e  
B r o w n  a n d  W a r e  ( 1 4 ) ,  t h e  c r o p  c a n  be p r o d u c e d  on  a  w i d e  v a r i e t y  of 
s o i l s .  H o w e v e r ,  n o t  a l l  s o i l s  a r e  e q u a l l y  s u i t a b l e  f o r  c o t t o n .  H ig h  
l e v e l s  o f  p r o d u c t i o n  r e q u i r e  f a v o r a b l e  c o m b i n a t i o n s  of c l i m a t e ,  s o i l ,  
a n d  c u l t u r a l  p r a c t i c e s .  C o t t o n  i s  p r e s e n t l y  g r o w n  a s  a  c o m m e r c i a l  
c r o p  in c e r t a i n  r e g i o n s  of  th e  n e w  W o r l d  w i t h i n  t h e  l i m i t s  of a p p r o x i ­
m a t e l y  3 7°  N l a t i t u d e  a n d  a b o u t  3 2 °  S l a t i t u d e .
W h a t  i s  c o m m o n l y  k n o w n  a s  t h e  C o t t o n  B e l t  of t h e  U n i t e d  S t a t e s  
l i e s  b e l o w  3 7 °  N l a t i t u d e ,  r e p o r t e d  M e r c i e r  a n d  S a v e l y  (4 5 ) .  T h i s  
e m b r a c e s  th e  l a r g e r  p a r t  of th e  f o l l o w i n g  s t a t e s :  A r k a n s a s ,  A l a b a m a ,  
F l o r i d a ,  G e o r g i a ,  L o u i s i a n a ,  M i s s i s s i p p i ,  O k l a h o m a ,  N o r t h  C a r o l i n a ,  
S o u t h  C a r o l i n a ,  T e x a s ,  a n d  T e n n e s s e e ,  a l o n g  w i t h  s m a l l  p o r t i o n s  of 
V i r g i n i a  a n d  M i s s o u r i ,  p l u s  N e w  M e x i c o ,  A r i z o n a  a n d  C a l i f o r n i a .
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I t  i s  n o w  g e n e r a l l y  a g r e e d ,  r e p o r t e d  B l u m e n s t o c k  a n d  T h o r n t h -  
w a i t e  ( 1 1 ), t h a t  t h e  c l i m a t i c  r e q u i r e m e n t s  f o r  s u c c e s s f u l  c o m m e r c i a l  
p r o d u c t i o n  of c o t t o n  a r e  " a  m e a n  a n n u a l  t e m p e r a t u r e  o f  n o t  l e s s  t h a n  
6 0 °  F .  o r ,  u n d e r  c e r t a i n  o t h e r w i s e  f a v o r a b l e  c o n d i t i o n s ,  o f  n o t  l e s s  
t h a n  5 0 °  F , ;  o r  a  f r o s t - f r e e  s e a s o n  of  1 8 0 - 2 0 0  d a y s ;  a n  a n n u a l  r a i n f a l l  
of n o t  l e s s  t h a n  20  a n d  n o t  m o r e  t h a n  75 i n c h e s ,  w i t h  s u i t a b l e  s e a s o n a l  
d i s t r i b u t i o n ;  a n d  o p e n ,  s u n n y  w e a t h e r  a t  l e a s t  h a l f  t h e  t i m e  t h r o u g h o u t  
t h e  y e a r .  M
B l u m e n s t o c k  a n d  T h o r n t h w a i t e  (1 1 )  s a i d  t h a t  w e a t h e r  c o n d i t i o n s  
h a v e  a  t r e m e n d o u s  i n f l u e n c e  on y i e l d  a n d  q u a l i t y .  C o t t o n  t h r i v e s  b e s t  
w h e n  t h e r e  i s  a  m i l d  s p r i n g  w i t h  l i g h t ,  f r e q u e n t  s h o w e r s ;  a  m o d e r a t e l y  
m o i s t  s u m m e r ,  w a r m  b o th  d a y  a n d  n i g h t ;  s u n n y  w e a t h e r  d u r i n g  the  
p e r i o d  of b l o o m ;  a n d  a  d r y ,  c o o l ,  p r o l o n g e d  a u t u m n .  O n  th e  o t h e r  
h a n d ,  u n f a v o r a b l e  w e a t h e r  c o n d i t i o n s ,  s u c h  a s  c o l d  w e t  w e a t h e r  in  t h e  
s p r i n g ,  m a y  r o t  th e  s e e d ,  r e t a r d  s e e d l i n g  g r o w t h ,  a n d  f a v o r  c u t w o r m s  
a n d  s e e d l i n g  d i s e a s e s .  R a i n s  t h a t  c a u s e  t h e  s o i l  to  p a c k  o r  c r u s t  a t  
p l a n t i n g  t i m e  m a y  r u i n  t h e  s t a n d ,  a n d  to o  l i t t l e  m o i s t u r e  m a y  p r e v e n t  
g e r m i n a t i o n .  C o l d  w i n d s ,  s a n d s t o r m s ,  a n d  d u s t s t o r m s  e a r l y  i n  the  
s e a s o n  m a y  k i l l  s e e d l i n g s .  C o l d  n i g h t s  a n d  h o t  d a y s  w h i l e  th e  p l a n t s  
a r c  y o u n g  f a v o r  t h e  c o t t o n .  H e a v y  r a i n s  a n d  lo w  t e m p e r a t u r e s  in  
M ay  a n d  J u n e  f a v o r  d i s e a s e s  a n d  i n s e c t s .  A  w e t  s u m m e r  i n d u c e s  to o  
m u c h  v e g e t a t i v e  g r o w t h  a n d  f a v o r s  i n s e c t  d a m a g e .  S e v e r e  s u m m e r  
d r o u g h t  o f t e n  s t u n t s  t h e  p l a n t s  a n d  c a u s e s  t o o  e a r l y  m a t u r i t y .  R a i n y
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w e a t h e r  a t  p i c k i n g  t i m e  r e t a r d s  m a t u r i t y ,  i n t e r r u p t s  p i c k i n g ,  a n d  
d a m a g e s  t h e  e x p o s e d  f i b e r .  H a i l s t o r m s  d u r i n g  th e  g r o w i n g  o r  h a r v e s t ­
i n g  s e a s o n  m a y  d o  m u c h  d a m a g e .
T h a r p  (71 )  s a i d  t h a t  u s u a l l y  a i r  t e m p e r a t u r e s  b e l o w  6 0 °  F .  
c o n t r i b u t e  l i t t l e ,  if  a n y t h i n g ,  to t h e  g r o w t h  of  t h e  c o t t o n  p l a n t ,  a n d  
a i r  t e m p e r a t u r e s  m u c h  in  e x c e s s  o f  100°  F .  m a y  be  u n f a v o r a b l e  to i t ,  
p a r t i c u l a r l y  i f  r e p e a t e d  f o r  m a n y  d a y s .  Y i e l d  i s  a l m o s t  i n v a r i a b l y  
g r e a t e r  u n d e r  g o o d  c u l t u r a l  p r a c t i c e s  if m e a n s  o f  d a i l y  a v e r a g e  a i r  
t e m p e r a t u r e  a r e  h i g h e r  t h a n  n o r m a l  f o r  t h e  m a i n  p a r t  o f  t h e  g r o w i n g  
s e a s o n  ( w i t h o u t  g o i n g  a b o v e  th e  f a v o r a b l e  r a n g e  f o r  c o t t o n  p l a n t  d e v e l o p ­
m e n t  ).
T h e  d i r e c t i o n  of  t h e  w i n d  a l s o  a f f e c t s  s o i l  t e m p e r a t u r e ,  r e p o r t e d  
R i l e y ,  e t  a l .  ( 5 7 ) .  A  N o r t h  w i n d  d r o p p e d  s o i l  t e m p e r a t u r e  s e v e r a l  
d e g r e e s  a t  S a i n t  J o s e p h ,  L o u i s i a n a ,  T h e  c o l o r  o f  s o i l  a l s o  a f f e c t s  
t e m p e r a t u r e .  D a r k  s o i l s  a b s o r b  m o r e  h e a t  t h a n  l i g h t  c o l o r e d  s o i l s .  
T e m p e r a t u r e  i s  a l s o  a f f e c t e d  by t e x t u r e  a n d  a m o u n t  of m o i s t u r e  in th e  
s o i l .
M i n i m u m  t e m p e r a t u r e ,  s a i d  R i ley ,  e t  a l .  ( 5 7 ) ,  f o r  c o t t o n  g e r ­
m i n a t i o n  i s  n e a r  6 0 °  F .  , m a x i m u m  i s  a b o u t  1 0 2 °  F .  , w i t h  t h e  o p t i m u m  
in t h e  8 5 °  to  9 5 °  F .  b r a c k e t .
R e s e a r c h  a t  th e  D e l t a  B r a n c h  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  
s h o w e d  t h a t  e m e r g e n c e  a v e r a g e d  93  p e r  c e n t  w i t h  a  s o i l  t e m p e r a t u r e  
of 7 0 °  F .  , a b o u t  75 p e r  c e n t  w i t h  6 5 °  F .  , a n d  a b o u t  10 p e r  c e n t  w i t h
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6 0 °  F .  , a s  r e p o r t e d  by R o s e ,  B a k e r ,  e t  a l .  (5 9 ) .
R i l e y ,  e t  a l .  (57)  s t a t e d  t h a t  s e e d  q u a l i t y  i s  a  m a j o r  f a c t o r  in  
t h e  w a y  s o i l  t e m p e r a t u r e  a f f e c t s  s e e d  d e v e l o p m e n t .  H ig h  q u a l i t y  s e e d  
w a s  u s e d  in  t h e  e x p e r i m e n t  w h i c h  g a v e  75 p e r  c e n t  e m e r g e n c e  a t  6 5 °  F .  
a v e r a g e  s o i l  t e m p e r a t u r e .  W i th  s e e d  of  a v e r a g e  q u a l i t y ,  t h e  s o i l  
t e m p e r a t u r e  s h o u l d  be a r o u n d  6 8 °  F .  F o r  a  g o o d  r a t e  of  e m e r g e n c e  
w i th  lo w  q u a l i t y  s e e d ,  th e  s o i l  t e m p e r a t u r e  s h o u l d  a v e r a g e  7 0 °  F .  o r  
h i g h e r .
M o i s t u r e  a l s o  g r e a t l y  a f f e c t s  c o t t o n  p r o d u c t i o n  in  th e  M i s s i s s i p p i  
D e l t a .  " T h e  c o t t o n  p l a n t  m a k e s  a  f a i r l y  h ig h  d e m a n d  f o r  s o i l  m o i s t u r e ,  
a b o u t  562 p o u n d s  of  w a t e r  p e r  p o u n d  of t o t a l  p l a n t  m a t e r i a l .  T h i s  
r e q u i r e m e n t  i s  34 p e r  c e n t  h i g h e r  t h a n  t h a t  of d e n t  c o r n ,  11 r e p o r t e d  
T h a r p  (7 1 ) ,  " a n d  on ly  51 p e r  c e n t  l o w e r  t h a n  t h a t  of  a l f a l f a ,  g r o w n  u n d e r  
s i m i l a r  c o n d i t i o n s .  "
C o t t o n  E c o n o m i c  R e s e a r c h ( 2 3 )  r e p o r t e d  t h a t  " T w e l v e  to 15 i n c h e s  
o f  w a t e r  a r e  r e q u i r e d  to p r o d u c e  a  b a l e  of  c o t t o n  w h e n  th e  s o i l  c o n t a i n s  
s u f f i c i e n t  o r g a n i c  m a t t e r  to  k e e p  t h e  c o t t o n  p l a n t s  in  g o o d  p h y s i c a l  
c o n d i t i o n  a n d  e n o u g h  p l a n t  fo o d  i s  u s e d .  W h e n  s o i l s  a r e  lo w  i n  o r g a n i c  
m a t t e r ,  in  p o o r  p h y s i c a l  c o n d i t i o n ,  a n d  n o  f e r t i l i z e r  i s  u s e d ,  t w i c e  a s  
m u c h  m o i s t u r e  i s  r e q u i r e d  to p r o d u c e  a  b a l e .  " H i g h e r  y i e l d s  r e q u i r e  
p r o p o r t i o n a t e l y  g r e a t e r  a m o u n t s  of  w a t e r .  A b o u t  65 to 75 p e r  c e n t  of 
th e  t o t a l  r e q u i r e m e n t  f o r  w a t e r  a n d  p l a n t  fo o d  m u s t  be a v a i l a b l e  to  th e
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c r o p  d u r i n g  t h e  b l o o m  p e r i o d ,  o t h e r w i s e  a  h e a v y  s h e d  m a y  be  e x p e c t e d .
T h a r p  (71)  s a i d  t h a t  t h e  f r u i t i n g  a c t i v i t y  o f  t h e  c o t t o n  p l a n t  
v a r i e s  m a r k e d l y  in a c c o r d a n c e  w i t h  t o t a l  r a d i a t i o n ,  A  r e l a t i o n  b e t w e e n  
p r o l o n g e d  c l o u d i n e s s  a n d  e x c e s s i v e  s h e d d i n g  b o t h  of  s m a l l  s q u a r e s  a n d  
o f  y o u n g  b o l l s  h a s  b e e n  s h o w n  in  c a r e f u l l y  c o n d u c t e d  e x p e r i m e n t s ,  
t o g e t h e r  w i t h  c o n t i n u e d  o b s e r v a t i o n  a n d  e x p e r i e n c e .
R i l e y ,  e t  a l .  (57 )  r e p o r t e d  t h a t  e v e r  s i n c e  th e  b e g i n n i n g  of  
a g r i c u l t u r e ,  t h e  m o s t  s u c c e s s f u l  f a r m e r  h a s  b e e n  t h e  o n e  w h o  h a s  t h e  
b e s t  u n d e r s t a n d i n g  of  t h e  " c a l c u l a t e d  r i s k . "  In  t h i s  d a y  of s c i e n t i f i c  
f a r m i n g ,  m a n y  of t h e  r i s k s  s u c h  a s  p l a n t  v a r i e t y ,  d i s e a s e s ,  i n s e c t s ,  
a n d  w e e d s  h a v e  v e r y  e f f e c t i v e  c o n t r o l s .  W e a t h e r  r e m a i n s  t h e  b i g g e s t  
r i s k  w i t h o u t  c o n t r o l .
S o i l  P r e p a r a t i o n ,  S e e d i n g ,  F e r t i l i z a t i o n ,  
a n d  C u l t i v a t i o n
G r e a t  c h a n g e s  h a v e  t a k e n  p l a c e  d u r i n g  t h e  l a s t  t h r e e  d e c a d e s  
in  c o t t o n  c u l t u r e .  N o n e  h a v e  e x c e e d e d  t h e  a d v a n c e m e n t  m a d e  in  
m e c h a n i z a t i o n .  B e g i n n i n g  a b o u t  1930,  n u m e r o u s  t r a c t o r - m o u n t e d  
a t t a c h m e n t s  w e r e  d e v e l o p e d .  T h e  l i m i t i n g  f a c t o r s  in  m e c h a n i z a t i o n  
in  th e  S t a t e  of  L o u i s i a n a  w e r e  a r e a s  o f  s m a l l  f a r m s ,  i r r e g u l a r  f i e l d s ,  
a n d  s t e e p  t e r r a c e d  h i l l - l a n d .  T h e  l a t e r  c o n d i t i o n  w a s  o n e  of  t h e  m a j o r  
f a c t o r s  r e s p o n s i b l e  f o r  t h e  r a p i d  s h i f t  o f  t h e  c o t t o n  a c r e a g e  f r o m  t h e
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h i l l  to th e  t e r r a c e  a n d  d e l t a  s e c t i o n s  of t h e  s t a t e .
In  s o i l  p r e p a r a t i o n ,  th e  f i r s t  s t e p  i s  d i s p o s a l  of s t a l k s  a n d  o t h e r  
d e b r i s .  B r o w n  a n d  W a r e  (1 4 )  s t a t e d  t h a t  in  p r e p a r a t i o n  of a  g o o d  s e e d ­
b e d  f o r  c o t t o n ,  p r o p e r  d i s p o s a l  of v e g e t a t i o n  o n  th e  l a n d  i s  n e c e s s a r y .  
P r o d u c t i v e  c r o p s  s u c h  a s  c o r n  o r  c o t t o n  l e a v e  a  c o n s i d e r a b l e  m a s s  of 
o l d  s t a l k s  on  th e  l a n d ,  a n d  i f  th e  l a n d  i s  p o o r l y  c u l t i v a t e d ,  l a r g e  w e e d  
s t e m s ,  a n d  o t h e r  w e e d  m a t e r i a l s  a r e  p r e s e n t  a l s o .
E f f i c i e n t  d i s p o s a l  of s t a l k s  a n d  d e b r i s  w a s  v e r y  d i f f i c u l t  w i t h  
t h e  a n i m a l - d r a w n  p l o w .  B r o w n  a n d  W a r e  (14)  r e p o r t e d  t h a t  s t a l k  c u t t e r s  
w e r e  i n t r o d u c e d  a r o u n d  t h e  t u r n  o f  th e  c e n t u r y ,  th e  f i r s t  b e i n g  t h e  
s i n g l e - r o w ,  a n i m a l - d r a w n  t y p e .  L a t e r  t h e  t w o - r o w ,  a n i m a l - d r a w n  
t y p e  w a s  d e v e l o p e d .  A b o u t  1925 th e  t w o - r o w ,  t r a c t o r - d r a w n ,  r o l l i n g -  
t y p e  s t a l k  c u t t e r  c a m e  i n t o  u s e  a n d  i s  s t i l l  th e  o n e  u s e d  m o s t  g e n e r a l l y  
by c o t t o n  f a r m e r s .  O n  l a r g e  f a r m s ,  a  s q u a d r o n  of tw o  o r  t h r e e  r o l l i n g -  
t y p e  s t a l k  c u t t e r s  w a s  f o r m e d  by h i t c h i n g  t h e m  t o g e t h e r  s o  t h e y  c o u l d  
be p u l l e d  s i d e  by s i d e  by a  l a r g e  t r a c t o r  to c u t  a  w i d e  s w a t h  a t  o n e  o p e r a ­
t i o n .  W h e n  t h e  s t a l k s  a r e  l a r g e  a n d  g r e e n ,  f u r t h e r  i m p r o v e m e n t  c a n  be  
a c h i e v e d  w i t h  t a n d e m  d i s k  h a r r o w s  h i t c h e d  b e h i n d  th e  c u t t e r s .  T h e  
s t a l k  c u t t e r  b l a d e s  c u t  a c r o s s  t h e  r o w  w h i l e  t h e  d i s k s  c u t  p a r a l l e l  to  
t h e  r o w .  T h i s  i s  a  c o m b i n a t i o n  m o r e  p o p u l a r  w i t h  f a r m e r s  in  t h e  
W e s t  w h o  h a v e  tw o  a n d  f o u r  t r a c t o r s .  S e v e r a l  t y p e s  o f  p o w e r - o p e r a t e d  
s t a l k  c u t t e r s  a n d  s h r e d d e r s  h a v e  b e e n  i n t r o d u c e d  w h i c h  c a n  o p e r a t e  a t
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h i g h  t r a c t o r  s p e e d s .  T h e  p o w e r  t a k e - o f f  o f  t h e  t r a c t o r  d r i v e s  t h e  
c u t t i n g  a n d  s h r e d d i n g  k n i v e s ,  a n d ,  t h e r e f o r e ,  t h e y  d o  a  m u c h  b e t t e r  
j o b  of s t a l k  d i s p o s a l  t h a n  th e  h e a v i e s t  r o l l i n g  c u t t e r s ,  e v e n  w h e n  in  
c o m b i n a t i o n  w i t h  th e  t a n d e m  d i s k s .  T h e  s t a l k s  a r e  c u t  c l o s e  t-o t h e  
g r o u n d  a n d ,  a f t e r  s h r e d d i n g ,  d i s t r i b u t e d  o v e r  t h e  l a n d .
B r o w n  a n d  W a r e  (14) s t a t e d  t h a t  m o d e r n  s t a l k - d i s p o s a l  e q u i p ­
m e n t ,  e s p e c i a l l y  th e  s h r e d d e r - t y p e ,  p r o v e d  p a r t i c u l a r l y  e f f i c i e n t  in  
p e r m i t t i n g  e a r l i e r ,  m o r e  r a p i d ,  a n d  m o r e  c o m p l e t e  d i s i n t e g r a t i o n ,  
e v e n  w h e n  th e  s t a l k s  a r e  g r e e n  a n d  t o u g h .  G r e e n  v e g e t a t i o n  w h i c h  h a s  
a h ig h  p e r c e n t a g e  o f  w a t e r ,  if  i m m e d i a t e l y  p l o w e d  u n d e r ,  w i l l  d e c a y  
m o r e  r a p i d l y .  T h e  e a r l y  d e s t r u c t i o n  a n d  p l o w i n g  u n d e r  of  s t a l k s  a n d  
o t h e r  v e g e t a t i o n  p r o v i d e s  a  l o n g e r  d e c a y  p e r i o d  b e f o r e  d i s t u r b a n c e  in  
p r e p a r i n g  th e  s o i l  f o r  t h e  n e x t  c r o p .  E a r l y  d i s p o s a l  r e d u c e s  t h e  m a t u r a ­
t i o n  p e r i o d  of w e e d  s e e d s  a n d  p r o v i d e s  f o r  e a r l i e r  p l a n t i n g  of  w i n t e r  
c o v e r  c r o p s .  E a r l y  d i s p o s a l ,  i n c l u d i n g  d i s i n t e g r a t i o n  of  r e m n a n t  
b o l l s ,  a l s o  i s  a  u s e f u l  o p e r a t i o n  in  p i n k  b o l l w o r m  c o n t r o l .
To  p r o p e r l y  i n c o r p o r a t e  c o v e r  c r o p s  in th e  s o i l ,  a c c o r d i n g  to 
B r o w n  a n d  W a r e  (1 4 ) ,  a  s e c o n d  p l o w i n g  of  t h e  l a n d  in t h e  s p r i n g  i s  
n e c e s s a r y .  A  d i s k  h a r r o w  u s u a l l y  c a n  be  u s e d  to  c h o p  u p  th e  c o v e r  
c r o p  b e f o r e  th e  s p r i n g  p l o w i n g  b u t  t h i s  i s  s a t i s f a c t o r y  o n ly  if  th e  s t a l k s  
a n d  o t h e r  d e b r i s  of  th e  p r e v i o u s  c r o p  w e r e  d i s p o s e d  d u r i n g  t h e  f a l l .
G r e e n  c o v e r  c r o p s ,  e x c e p t  in  h e a v y  g r o w t h ,  u s u a l l y  a r e  m o r e  e a s i l y
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c u t  u p  t h a n  th e  m a t u r e d  s t a l k s  of t h e  p r e v i o u s  c r o p  o r  o l d  w e e d s ,  b u t  
d o u b l e  d i s k i n g  in  tw o  d i r e c t i o n s  m a y  be  n e c e s s a r y  to  p r o p e r l y  c u t  a  
h e a v y  o r  v e r y  r a n k  c o v e r  c r o p .  W h e n  t h e  s t a l k s  r e m a i n  a t  t h e  c h o p ­
p i n g  up  of  th e  c o v e r  c r o p ,  m o d e r n  s t a l k  c u t t e r s  a r e  a l s o  q u i t e  e f f e c t i v e  
in  c h o p p i n g  up  t h e  p o r t i o n  of th e  g r e e n  m a n u r e  c r o p  t h a t  i s  in  t h e  r a n g e  
of  the  c u t t i n g  k n i v e s .
C o t t o n ,  S m i t h  (67)  s a i d ,  r e q u i r e s  a  w a r m ,  m o i s t ,  w e l l - p r e p a r e d ,  
w e l l - d r a i n e d ,  c l e a n  a n d  f i r m  s e e d b e d  f o r  p l a n t i n g ,  a n d  g o o d  g e r m i n a ­
t i o n .  T h e  t h o r o u g h n e s s  of d i s p o s a l  o f  c r o p  r e s i d u e s ,  t h e  s o i l  t y p e ,  
t h e  t o p o g r a p h y  of  th e  l a n d ,  r a i n f a l l ,  p o w e r  a v a i l a b l e ,  a n d  th e  t y p e  of 
m a c h i n e r y  u s e d  a l l  i n f l u e n c e  th e  n u m b e r  of o p e r a t i o n s  n e c e s s a r y  to  
o b t a i n  a  g o o d  s e e d b e d .  S k i p p y  s t a n d s  r e d u c e  t h e  e f f i c i e n c y  o f  m e c h a n ­
i c a l  c h o p p e r s  a n d  h a r v e s t e r s  a n d  r e d u c e  th e  y i e l d .
A n d r e w s  (1 )  s t a t e d  t h a t  a  c l o d d y  s e e d b e d  p r o d u c e d  by w o r k i n g  
t h e  s o i l  d e e p  w h e n  i t  i s  r e l a t i v e l y  d r y  a n d  a l l o w i n g  i t  t o  s e t t l e  a n d  
m e l l o w  f o r  s e v e r a l  w e e k s  b e f o r e  p l a n t i n g  p r o d u c e s  m o r e  c o t t o n  t h a n  
d o e s  s h a l l o w  o r  e x c e s s i v e  t i l l a g e .  T h e  p r i m a r y  v a l u e  of  b r e a k i n g  th e  
s o i l  i s  to  h e l p  n a t u r a l  a g e n c i e s  p r o d u c e  g o o d  ' t i l t h ' .  E x c e s s i v e  p u l -  
v e r a t i o n  t e n d s  to  d e s t r o y  d e s i r a b l e  s o i l  s t r u c t u r e .  T h e  b e s t  s e e d b e d  
p r e p a r a t i o n  f o r  c o t t o n  i s  o n e  t h a t  m a i n t a i n s  a n  o p e n  g r a n u l a r  o r  c r u m b  
s t r u c t u r e  t h r o u g h o u t  th e  c r o p  s e a s o n .
M e t h o d s  of  p r e p a r i n g  th e  l a n d  v a r y  in  t h e  d i f f e r e n t  s e c t i o n s  of
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L o u i s i a n a .  S o i l  t y p e  w i th  i t s  c h a r a c t e r i s t i c  s t r u c t u r e  i s  t h e  p r i n c i p a l  
f a c t o r ,  a c c o r d i n g  to  A n d r e w s  (1 ) ,  t h a t  i n f l u e n c e s  s e e d b e d  p r e p a r a t i o n .  
M i d d l e b u s t e r s  a r e  c o m m o n l y  u s e d  f o r  f o r m i n g  th e  r o w s  i n t o  b e d s .
B e f o r e  p l a n t i n g ,  the  b e d s  a r e  u s u a l l y  w o r k e d  to  r e d u c e  t h e i r  h e i g h t  
a n d  to  d e s t r o y  w e e d s .  T h e  b e d s  m a y  be  d r a g g e d  d o w n ,  c u l t i v a t e d ,  o r  
r u n  o v e r  w i t h  a  r o l l i n g  s t a l k  c u t t e r .  T h e  s e e d  a r e  t h e n  p l a n t e d  in 
t h e  c l e a n  b e d .
H e a v y  s o i l s  in th e  M i s s i s s i p p i  R i v e r  F l o o d  P l a i n  m a y  be  p r e p a r e d  
in  th e  f a l l  a n d  l i g h t  s o i l s  in t h e  s p r i n g ,  r e p o r t e d  A n d r e w s  (1) .  P l a n t i n g  
on  a  f r e s h  s e e d b e d  in h e a v y  s o i l s  is  u s u a l l y  u n s a t i s f a c t o r y  a n d  i t  i s  
d i f f i c u l t  to  p r e p a r e  a  l a r g e  a c r e a g e  o f  h e a v y  s o i l s  i n  t i m e  f o r  w e t t i n g  
a n d  d r y i n g  to m a k e  a  g o o d  s e e d b e d .  F o r  t h e s e  r e a s o n s  f a l l  a n d  w i n t e r  
b r e a k i n g  i s  p r e f e r r e d  on  s u c h  s o i l s .  T h e  l a n d  m a y  be  p r e p a r e d  
by b e d d i n g  o r  by b e d d i n g  a n d  r e b e d d i n g  w i t h  m i d d l e b u s t e r s ,  a n d  by 
d i s k i n g  p r i o r  to m i d d l e b u s t i n g .  O n  t h e  l i g h t e r  s o i l s ,  b r e a k i n g  i s  g e n ­
e r a l l y  d e f e r r e d  u n t i l  e a r l y  s p r i n g .  S t u b b l e  l a n d  i s  u s u a l l y  f l a t - b r o k e n  
on  h e a v y  a n d  l i g h t  s o i l s  b e f o r e  d i s k i n g  a n d  b e d d i n g .
T h e  r e a s o n  f o r  c u l t i v a t i o n  h a s  b e e n  a  s u b j e c t  of s o m e  c o n t r o ­
v e r s y .  C h r i s t i d i s  a n d  H a r r i s o n  (18)  m e n t i o n e d  t h a t  t h e r e  i s  g r e a t  
d i v e r g e n c e  of o p i n i o n  r e g a r d i n g  s o m e  of t h e  v a l u e s  of t i l l a g e  o p e r a t i o n s .  
T h e  p o p u l a r  c o n c e p t i o n  i s  t h a t  c u l t i v a t i o n  s e r v e s  to  g i v e  t h e  s o i l  p a r t i ­
c l e s  a  s t r u c t u r e  c o n d u c i v e  to  g o o d  g e r m i n a t i o n  a n d  g r o w t h  a n d  a s s i s t s
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in  t h e  e x t e r m i n a t i o n  of w e e d s .  B e s i d e s  t h e s e  tw o  p u r p o s e s  u n i v e r s a l l y  
r e c o g n i z e d ,  t h e r e  i s  a  t h i r d ;  t h e  i m p o r t a n c e  of  c u l t i v a t i o n  in c o n s e r v i n g  
s o i l  m o i s t u r e .  T h e  e f f e c t i v e n e s s  of c u l t i v a t i o n  f o r  t h e  c o n s e r v a t i o n  o f  
m o i s t u r e  h a s  g i v e n  r i s e  to  g r e a t  d i f f e r e n c e s  o f  o p i n i o n .
F l a t  b r e a k i n g ,  a c c o r d i n g  to  C a r d o z i e r  (1 7 ) ,  i s  t h e  m o s t  t h o r o u g h  
m e t h o d  of  p l o w i n g .  A l l  t h e  s o i l  i s  t u r n e d  o v e r  in o n e  d i r e c t i o n .  B e f o r e  
t h e  c o m i n g  of t r a c t o r s ,  the  m u l e - d r a w n  m o l d b o a r d  p l o w ,  c o m m o n l y  
c a l l e d  t h e  t u r n i n g  p l o w ,  w a s  th e  s t a n d a r d  t o o l  f o r  t h i s  j o b .  W i th  t r a c ­
t o r  p o w e r ,  e i t h e r  m o l d b o a r d  p l o w s  o r  d i s k  p l o w s  a r e  u s e d  f o r  f l a t  
b r e a k i n g .  B o t h  a r e  e f f e c t i v e ,  but th e  m o l d b o a r d  p l o w  d o e s  a  b e t t e r  ob  
of  i n v e r t i n g  th e  t r a s h .
F o r  b e d d i n g  th e  m i d d l e b r e a k e r  i s  m o s t  c o m m o n l y  u s e d ,  s t a t e d  
C a r d o z i e r  (1 7 ) .  I t  i s  m o r e  o f t e n  c a l l e d  a  m i d d l e b u s t e r , l i s t e r ,  o r  
b e d d e r .  I t  m a y  be  e i t h e r  t o w e d  o r  t r a c t o r - m o u n t e d .  H o w e v e r ,  f e w  
t o w e d  m i d d l e b u s t e r s  a r e  u s e d  t o d a y .  M o s t  of  t h e m  a r e  m o u n t e d  e i t h e r  
in  f r o n t  of th e  r e a r  w h e e l s  o r  to  a  t o o l  b a r  o n  th e  r e a r  of  t h e  t r a c t o r .
R e b e d d i n g  o r  r e v e r s i n g  o ld  r o w s  w i t h  m i d d l e b u s t e r s  i s  by f a r  
th e  m o s t  w i d e l y  p r a c t i c e d  m e t n o d  of b r e a k i n g  l a n d .  H o w e v e r ,  r e p o r t e d  
C a r d o z i e r  (1 7 ) ,  a  t e s t  i n  A r k a n s a s  on  M i s s i s s i p p i  a l l u v i a l  s o i l  i n d i c a t e d  
t h a t  t h e r e  w a s  no  d i f f e r e n c e  in  y i e l d  f r o m  b r e a k i n g  a s  c o m p a r e d  to 
r e v e r s i n g  th e  r o w s  w i t h  m i d d l e b u s t e r s .
S a v e s o n  a n d  P a t r i c k  (62)  f o u n d  t h a t  l a r g e  i n c r e a s e s  in  c o t t o n
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y i e l d s  h a v e  r e s u l t e d  f r o m  d e e p  t i l l a g e  on  a l l u v i a l  s o i l s  of  th e  M i s s i s ­
s i p p i  R i v e r  a n d  o f  t h e  O u a c h i t a  R i v e r  F l o o d  P l a i n s .  T h e s e  i n c r e a s e s  
h a v e  b e e n  o b t a i n e d  o n ly  in  y e a r s  w i t h  b e l o w - a v e r a g e  r a i n f a l l  d u r i n g  
th e  g r o w i n g  s e a s o n  a n d  o n  s o i l s  w i t h  c o m p a c t  l a y e r s  t h a t  i n t e r f e r e  
w i t h  t h e  m o v e m e n t  of  a i r  a n d  w a t e r  a n d  l i m i t  r o o t  p e n e t r a t i o n .
T h e  a r e a s  w i t h  p a n s  a r e  u s u a l l y  r a n d o m l y  d i s t r i b u t e d  t h r o u g h ­
o u t  f i e l d s ,  r e p o r t e d  S a v e s o n  a n d  P a t r i c k  (6 2 ) .  F a r m e r s  r e f e r  to  t h e m  
a s  " h o t  s p o t s . "  W h e n  c o t t o n  i s  g r o w n  o n  t h e s e  a r e a s ,  i t  s u f f e r s  
m o i s t u r e  s t r e s s  a n d  w i l t s  d u r i n g  s u m m e r  d r y  p e r i o d s ,  r e s u l t i n g  in  
c o n s i d e r a b l e  b o l l  d r o p  a n d  r e d u c e d  y i e l d s .
A c c o r d i n g  to C l o w e r  a n d  P a t r i c k  (1 9 ) ,  s u b s o i l i n g  a  D u n d e e  
l o a m  s o i l  g a v e  a n  i n c r e a s e  i n  a v a i l a b l e  s o i l  m o i s t u r e  w h i c h  w a s  s i g n i f ­
i c a n t  a t  t h e  1 p e r  c e n t  l e v e l  of p r o b a b i l i t y .  T h i s  d i f f e r e n c e  in  a v a i l a b l e  
m o i s t u r e  w a s  a l s o  r e f l e c t e d  in t h e  y i e l d  of  c o t t o n .  A  d i f f e r e n c e  of 
2 4 6  p o u n d s  of  s e e d  c o t t o n  p e r  a c r e ,  w h i c h  w a s  s i g n i f i c a n t  a t  t h e  5 p e r  
c e n t  l e v e l  of  p r o b a b i l i t y ,  w a s  o b t a i n e d  f r o m  s u b s o i l i n g .  T h i s  d i f f e r e n c e  
w a s  m e a s u r e d  d u r i n g  a  w e t  g r o w i n g  s e a s o n .
C a r d o z i e r  (17)  s t a t e d  t h a t  p u l v e r i z i n g  t h e  s e e d b e d  i s  a  n e c e s s i t y  
a f t e r  p l o w i n g  b e c a u s e  of t h e  r o u g h  c l o d d y  c o n d i t i o n .  O n e  o f  t h e  m o r e  
c o m m o n  t o o l s  i s  t h e  d i s k ,  m o r e  p r o p e r l y  c a l l e d  t h e  d i s k  h a r r o w .  T h e  
s p i k e d  t o o t h e d  h a r r o w ,  t h e  c u l t i - p a c k e r , a n d  t h e  r o w  c o n d i t i o n e r  a r e  
a l s o  u s e d .
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E a t o n  (2 7 )  s t a t e d  t h a t ,  in t h e  c a s e  o f  c o t t o n ,  p r o b a b l y  m o r e  t h a n  
a n y  o t h e r  c r o p  p l a n t ,  t h e  s u c c e s s  o f  t h e  c r o p  g r e a t l y  d e p e n d s  on  th e  
s t a n d  o b t a i n e d .  C o t t o n  s e e d  i s  r a t h e r  d i f f i c u l t  to  g e r m i n a t e ,  v e r y  
s e n s i t i v e  to s o i l  o r  w e a t h e r  c o n d i t i o n s ,  a n d  b e f o r e  o r  j u s t  a f t e r  g e r ­
m i n a t i o n  th e  s e e d l i n g s  m a y  b e  d a m a g e d  by a  n u m b e r  of  f u n g o u s  o r  
i n s e c t  p e s t s .  V e r y  p o o r  s t a n d s  t h u s  f r e q u e n t l y  o c c u r ,  a n d  t h i s  f a c t o r  
a l o n e  m a y  a c c o u n t  f o r  a  l a r g e  p a r t  of t h e  f a i l u r e s  in  c o t t o n  c u l t i v a t i o n .
T h e  m e t h o d  of  p l a n t i n g  i n f l u e n c e s  t h e  s e l e c t i o n  o f  p l a n t i n g  d a t e ,  
a c c o r d i n g  to  C a r d o z i e r  ( 1 7 ) ,  F o r  i n s t a n c e ,  if p l a n t i n g  to  a  s t a n d  o r  
h i l l  d r o p p i n g ,  a l m o s t  e v e r y  s e e d  w i l l  h a v e  to  c o m e  u p  t o  p r o v i d e  a  
g o o d  s t a n d .  A c r e a g e  to  be  p l a n t e d  w i l l  a l s o  l i m i t  t h e  p l a n t i n g  d a t e .
I n  o r d e r  to  c o v e r  l a r g e  a c r e a g e s  p a r t  o f  t h e  c r o p  m a y  h a v e  to be  
p l a n t e d  e a r l i e r  o r  l a t e r  t h a n  d e s i r e d .
A c c o r d i n g  to C a r d o z i e r  ( 1 7 ) ,  s o i l  t e m p e r a t u r e  i s  a f f e c t e d  by 
s e v e r a l  f a c t o r s :  l a t i t u d e ,  a l t i t u d e ,  s o i l  t y p e ,  a n d  m o i s t u r e  c o n t e n t .
In  L o u i s i a n a  t h e  d a r k  c o l o r e d  s o i l s  w a r m  up m u c h  m o r e  r a p i d l y  t h a n  
t h e  l i g h t ,  w h i t e  c o l o r e d  s o i l s .  T h e  i d e a l  s o i l  t e m p e r a t u r e  f o r  m a x i ­
m u m  g e r m i n a t i o n  c o n d i t i o n s  of c o t t o n  i s  w e l l  a b o v e  8 5 °  F .  H o w e v e r ,  
t l ie r e m a i n d e r  of th e  g r o w i n g  s e a s o n  w o u l d  t h e n  be s o  s h o r t  t h a t  y i e l d  
w o u l d  be  d r a s t i c a l l y  r e d u c e d .  T h e  p r i m a r y  r e a s o n  f a r m e r s  a r e  a l w a y s  
a n x i o u s  to p l a n t  e a r l y  i s  to  o b t a i n  a s  l o n g  a  g r o w i n g  s e a s o n  a s  p o s s i b l e .  
O r d i n a r i l y ,  a  t e m p e r a t u r e  o f  6 0 °  F .  a t  a  d e p t h  of  3 i n c h e s  f o r  a
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m i n i m u m  of t h r e e  d a y s  i s  c o n s i d e r e d  n e c e s s a r y .  B u t  t h e r e  a r e  o t h e r  
r e a s o n s  f o r  e a r l y  p l a n t i n g .
E a r l y  p l a n t i n g  o f  c o t t o n  a f f o r d s  t h e  p l a n t  t i m e  to  d o  m o s t  o f  i t s  
g r o w i n g  b e f o r e  t h e  u s u a l  d r o u g h t s  s e t  in .  C a r d o z i e r  (17 )  r e p o r t e d  t h a t  
m o s t  of t h e  c o t t o n  w o u l d  p r o b a b l y  b e  p r o d u c e d  b e f o r e  b o l l  w e e v i l s  a n d  
c e r t a i n  o t h e r  i n s e c t s  b o t h e r e d  i t  to  a  s e r i o u s  d e g r e e .  T h e r e  i s  a  
c o n s i d e r a b l e  s a v i n g  in  e x p e n s e  f o r  i n s e c t i c i d e s .  H a n d  l a b o r  f o r  b o t h  
c h o p p i n g  a n d  p i c k i n g  i s  a l s o  m o r e  l i k e l y  to  be  a v a i l a b l e ,  a n d  a t  l o w e r  
p r i c e s ,  e a r l y  in t h e  s e a s o n .  By h a r v e s t i n g  e a r l y ,  m u c h  of  t h e  w i n d  
a n d  r a i n  t h a t  u s u a l l y  l o w e r s  t h e  g r a d e  of c o t t o n  i s  a v o i d e d .  T h e  
l e n g t h  o f  f i b e r  a p p e a r s  to  be d e t e r m i n e d  e a r l y  in  t h e  d e v e l o p m e n t  of 
t h e  b o l l .  If  t h e r e  i s  p l e n t y  of  m o i s t u r e ,  t h e  f i b e r  w i l l  b e  l o n g e r  t h a n  
if  th e  b o l l  d e v e l o p m e n t  i s  d e l a y e d  u n t i l  l a t e  in  t h e  s u m m e r  w h e n  t h e r e  
i s  l i k e l y  to  be  l e s s  m o i s t u r e .  In  a d d i t i o n ,  e a r l y  p l a n t s  h a v e  a  l o n g e r  
g r o w i n g  s e a s o n ,  a n d ,  h e n c e ,  d e v e l o p  l a r g e r  b o l l s  t h a n  l a t e r  p l a n t i n g s .  
N o t  a s  m a n y  i m m a t u r e  b o l l s  r e m a i n  on  t h e  s t a l k  w h e n  f r o s t  c o m e s .
D e p th  of s e e d i n g  in  L o u i s i a n a  u s u a l l y  r a n g e s  a r o u n d  1 i n c h .
T h e  d e p t h  w i l l  v a r y  w i t h  s o i l  t y p e  a n d  m o i s t u r e  c o n d i t i o n s .  C h r i s t i d i s  
a n d  H a r r i s o n  (18 )  s a i d ,  " c o t t o n  s e e d l i n g s  a r e  v e r y  d e l i c a t e  a n d  e x p e r ­
i e n c e  g r e a t  d i f f i c u l t y  in  r e a c h i n g  t h e  s u r f a c e  of  t h e  g r o u n d  if s o w n  
d e e p e r  t h a n  t h r e e  i n c h e s . "  T h i s  i s  e s p e c i a l l y  s o  w h e n  h e a v y  r a i n s  
fo l l o w  s o w i n g ,  c a u s i n g  t h e  s o i l  to b e c o m e  v e r y  c o m p a c t ,  o r  c a u s i n g
40
a  h a r d  c r u s t  to  f o r m  o n  t h e  s u r f a c e .  U n d e r  s u c h  c o n d i t i o n s ,  s e e d l i n g s  
m a y  n e v e r  a p p e a r  a b o v e  g r o u n d ,  e v e n  w h e n  p l a n t e d  a t  a  d e p t h  m u c h  
l e s s  t h a n  3 i n c h e s .  T h e  d e p t h  of s o w i n g  i s  of c o n s i d e r a b l e  i m p o r t a n c e  
in  s e c u r i n g  a  s a t i s f a c t o r y  s t a n d .  I t  s h o u l d  be  a s  s h a l l o w  a s  m o i s t u r e  
c o n d i t i o n s  p e r m i t .
R e s e a r c h  h a s  s h o w n  n o  d i f f e r e n c e  in  y i e l d  in  p l a n t  p o p u l a t i o n s  
of  13, 000  to  65,  000  p l a n t s  p e r  a c r e ,  a c c o r d i n g  to T h a r p  (7 1 ) .  W h e n  
c o t t o n  p l a n t s  a r e  g r o w n  in  d e n s e  s t a n d s ,  t h e i r  s e a s o n a l  p a t t e r n s  of 
b o t h  v e g e t a t i v e  a n d  f r u i t i n g  d e v e l o p m e n t  d i f f e r  s t r i k i n g l y  f r o m  t h o s e  
of p l a n t s  g r o w n  w i t h o u t  c o m p e t i t i o n .  T h i s  a f f e c t s  c e r t a i n  c o m p o n e n t s  
of  y i e l d  a n d  s o m e  p r o p e r t i e s  of l i n t  a n d  s e e d .  C r o w d e d  p l a n t s  u s u a l l y  
p r o d u c e  m o r e  t o t a l  p l a n t  m a t e r i a l  p e r  a c r e  t h a n  w i d e l y - s p a c e d  p l a n t s .  
T h e i r  i n t e r n o d e  l e n g t h  m a y  a v e r a g e  g r e a t e r ,  t h e  p l a n t s  a r e  o f t e n  
( a l t h o u g h  n o t  a l w a y s )  t a l l e r ,  a n d  t h e  c a n o p y  of  l e a v e s  i s  m o r e  d e n s e .  
C r o w d e d  p l a n t s  b e a r  f e w ,  if  a n y ,  v e g e t a t i v e  b r a n c h e s  a n d  b e a r  t h e i r  
f r u i t i n g  b r a n c h e s  h i g h e r  o n  th e  m a i n  s t e m .
F o r  t h e s e  r e a s o n s ,  s a i d  T h a r p  (7 0 ) ,  a  p l a n t  p o p u l a t i o n  of  
35 ,  00 0  to  4 5 ,  000 p l a n t s  p e r  a c r e  i s  m o r e  d e s i r a b l e  i n  a  m e c h a n i z e d  
o p e r a t i o n  b e c a u s e  i t  i m p r o v e s  m e c h a n i c a l  h a r v e s t i n g  e f f i c i e n c y  a n d  
w e e d  a n d  g r a s s  c o n t r o l .
C o t t o n  i s  n o t  h a r d  on  th e  l a n d .  R o m a i n e  (58 )  r e p o r t s  t h a t  t h e r e  
a r e  a r e a s  w h i c h  h a v e  g r o w n  c o t t o n  a l m o s t  c o n t i n u o u s l y  f o r  75 to  100
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y e a r s  a n d  s t i l l  p r o d u c e  h i g h  y i e l d s .  H e  r e p o r t s  t h a t  a  b a l e  o f  c o t t o n  
a n d  s e e d  r e m o v e s  a p p r o x i m a t e l y  35 p o u n d s  of n i t r o g e n ,  14 p o u n d s  o f  
P 2 O 5 a n d  13 p o u n d s  of K ^ O .  T h e  p h o s p h o r u s  a n d  p o t a s s i u m  h a r v e s t e d  
in  c r o p s  d e p l e t e s  t h e  s o i l  of t h e s e  e l e m e n t s .  T h e  r e m o v a l  o f  p h o s ­
p h o r u s  a n d  p o t a s h  in  c r o p s  r e d u c e s  t h e  s u p p l y  of t h e s e  e l e m e n t s  in 
t h e  s o i l ,  a n d  t h e r e b y  r e d u c e s  t h e  f e r t i l i t y  of  s o i l s  lo w  in  t h e s e  e l e m e n t s .
T h a r p  (7 1 )  r e p o r t e d  ( T a b l e  I) t h a t  54 p o u n d s  of  n u t r i e n t s  h a v e  
b e e n  t a k e n  up a t  t h e  f i r s t  w h i t e  b l o o m  s t a g e  65 d a y s  a f t e r  g e r m i n a ­
t i o n .
B r o w n  a n d  W a r e  (1 4 )  s u g g e s t e d  t h a t  t h e  p r a c t i c e  of  c l e a n  s u m ­
m e r  c u l t u r e  p e r m i t s  e r o s i o n  in  h u m i d  a r e a s ,  w i t h  th e  s o i l  a n d  n u t r i e n t  
l o s s e s  g e n e r a l l y  i n c r e a s i n g  w i t h  r a i n f a l l  a n d  l a n d  s l o p e .  D u r i n g  o p e n  
s o u t h e r n  w i n t e r  r a i n s  in th e  h u m i d  a r e a s  a l s o  l e a c h  o u t  n u t r i e n t s  
u n l e s s  s o m e  f a l l  c r o p  i s  p l a n t e d  to  t a k e  up ,  o r  p a r t i a l l y  t a k e  u p . t h i s  
l o s s  by w i n t e r  g r o w t h .
C r o p  r o t a t i o n s  a r e  l e s s  c o m m o n  w i t h  c o t t o n ,  p a r t i c u l a r l y  in 
L o u i s i a n a ,  t h a n  in  a r e a s  w h e r e  a  g e n e r a l  t y p e  of  f a r m i n g  i s  f o l l o w e d .  
B e c a u s e  of w e e d  a n d  g r a s s  p r o b l e m s ,  f a r m e r s  h a v e  b e e n  r e l u c t a n t  to 
r o t a t e  c o t t o n  w i t h  c o r n ,  s o y b e a n s ,  o r  h a y .
G r e e n  m a n u r e  ( o r  c o v e r  c r o p s )  h a s  d e c l i n e d  r a p i d l y  in a c r e a g e  
s i n c e  W o r l d  W a r  I I  in  L o u i s i a n a  a n d  o t h e r  s o u t h e r n  s t a t e s .  M c N a i r  
a n d  M c K e e  (43)  r e p o r t e d  t h a t  in  1933  on ly  6 p e r  c e n t  o f  t h e  c r o p l a n d
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T A B L E  I
A C C U M U L A T I V E  N U T R I E N T  U P T A K E  P E R  A C R E  
O F  C O T T O N  P L A N T S  P R O D U C I N G  L I N T  
A T  T H E  R A T E  O F  A  B A L E  P E R  
A C R E  (71)
A p p r o x i m a t e  q u a n t i t y  of
A p p r o x i -  ______ n u t r i e n t s  c o n t a i n e d  in:_________
m a t e  t i m e  A J I ' a b o v e -
P h a s e  of  s i n c e  S t e m s  a n d  S q u a r e s  g r o u n d
d e v e l o p m e n t ____________p l a n t i n g _______l e a v e s ______a n d  b o l l s _____p a r t s
d a y s p o u n d s p o u n d s p o u n d
S e e d l i n g 30 3 N o n e 3
S q u a r i n g 45 6 N o n e 6
F i r s t  w h i t e  b l o o m s 65 52 2 54
P e a k  b l o o m 90 93 13 106
F i r s t  o p e n  b o l l s 120 2 96 153 4 4 9
H a r v e s t 150 o r 272 2 6 6 538
m o r e
s u r v e y e d  w a s  in  c o v e r  c r o p s ,  b u t  t h a t  a  m a r k e d  i n c r e a s e  in  a c r e a g e  
o f  t h e s e  c r o p s  fo o k  p l a c e  d u r i n g  t h e  p e r i o d  1936  to  1940 .  H o w e v e r ,  
d u r i n g  W o r l d  W a r  I I  a  s h a r p  d e c l i n e  o c c u r r e d  a n d  s i n c e  t h a t  p e r i o d  
t h e  r e d u c t i o n  h a s  c o n t i n u e d .
A  r e p o r t  by R o s e ,  B a k e r ,  e t  a l .  (59 )  r e p o r t e d  t h a t  w i n t e r  l e g u m e s ,  
in  a d d i t i o n  to a d d i n g  n i t r o g e n  to  t h e  s o i l ,  i m p r o v e  t h e  p h y s i c a l  c o n d i t i o n  
of t h e  s o i l  by i n c r e a s i n g  t h e  o r g a n i c  m a t t e r  a n d  t h e  a g g r e g a t i o n  i n d e x  
of th e  w a t e r - s t a b l e  a g g r e g a t e s .  A l s o  r e p o r t e d  w a s  th e  f a c t  t h a t  s o i l s  
w h e r e  no  c o v e r  c r o p s  w e r e  g r o w n  s h o w e d  g r e a t e r  s u s c e p t i b i l i t y  to
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c o m p a c t i o n  t h a n  s o i l s  f r o m  p l o t s  w h e r e  c o v e r  c r o p s  w e r e  g r o w n .
T h e  p l a n t  f o o d  e l e m e n t  m o s t  f r e q u e n t l y  a d d e d  to  c o t t o n  i s  n i t r o ­
g e n ,  s t a t e d  C a r d o z i e r  ( 1 7 ) ,  P l a n t s  d o  n o t  t a k e  u p  e l e m e n t a l  n i t r o g e n .  
T h e y  a b s o r b  i t  i n  t h e  f o r m  of n i t r a t e s  o r  a m m o n i a ,  m o s t l y  n i t r a t e s .  
W h e n  a m m o n i a  i s  a d d e d  to  t h e  s o i l ,  s o m e  of i t  m a y  b e  a b s o r b e d  a s  
t h e  a m m o n i u m  io n .  M o s t  of i t ,  h o w e v e r ,  c h a n g e s  to n i t r a t e  in  t h e  s o i l .  
W h i l e  n i t r a t e  n i t r o g e n  i s  e a s i l y  a b s o r b e d  by p l a n t s  i t  i s  a l s o  l o s t  f r o m  
t h e  s o i l  j u s t  a s  e a s i l y .  N i t r o g e n  p r o m o t e s  t h e  d e v e l o p m e n t  of  t h e  g r e e n  
c o l o r  in p l a n t s  a n d  c a u s e s  r a p i d  h e a l t h y  g r o w t h .  T oo  m u c h  n i t r o g e n ,  
s a i d  C a r d o z i e r ,  w i t h o u t  e n o u g h  of th e  o t h e r  e l e m e n t s ,  c a n  c a u s e  th e  
p l a n t  to  p r o d u c e  b ig  s t e m s  a n d  l e a v e s  a n d  c u t  d o w n  o n  th e  p r o d u c t i o n  
of  c o t t o n .  W h e n  t h e r e  i s  a  s h o r t a g e  o f  n i t r o g e n  t h e  l e a v e s  t u r n  y e l l o w ­
i s h  g r e e n  a n d  e v e n t u a l l y  d r y  up  a n d  f a l l  of f .  C o t t o n  c a n  s t a n d  a  l o t  
m o r e  d r y  w e a t h e r  if  i t  h a s  a  g o o d  s u p p l y  of n i t r o g e n .
A n o t h e r  p r i m a r y  p l a n t  f o o d  e l e m e n t  n e e d e d  by c o t t o n  i s  p h o s ­
p h o r u s .  " P h o s p h o r u s  i s  f o u n d  in  e v e r y  p a r t  o f  t h e  p l a n t .  I t s  m o s t  
i m p o r t a n t  u s e  i s  in  c e l l  d i v i s i o n ,  w h i c h  i s  t h e  b a s i s  of g r o w t h .  I t  i s  
a l s o  i m p o r t a n t  in t h e  d e v e l o p m e n t  of t h e  s e e d  a n d  th e  l i n t ,  a n d  h a s t e n s  
m a t u r i t y , "  r e p o r t e d  C a r d o z i e r  ( 1 7 ) .  A  p l a n t  s u f f e r i n g  f r o m  p h o s p h o r u s  
d e f i c i e n c y  i s  d a r k  g r e e n  o r  p u r p l i s h  g r e e n  a n d  s t u n t e d  in  a p p e a r a n c e .  
S e e d l i n g s  g r o w  s l o w l y  a n d  m a t u r i t y  i s  d e l a y e d .
T h e  t h i r d  p r i m a r y  p l a n t  f o o d  e l e m e n t  n e e d e d  by c o t t o n ,  w r o t e
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C a r d o z i e r  (1 7 ) ,  i s  p o t a s s i u m .  " P o t a s s i u m  i s  f o u n d  in  th e  s o i l  in  c o m ­
b i n e d  o r  c o m p o u n d  f o r m s .  W h e n  s p e a k i n g  o f  p o t a s s i u m  in  f e r t i l i z e r ,  
i t  i s  c a l l e d  p o t a s h .  " I t  i s  m o r e  s t a b l e  in  th e  s o i l  t h a n  n i t r o g e n ,  b u t  
n o t  a s  s t a b l e  a s  p h o s p h o r u s .  P o t a s s i u m  h e l p s  p r e v e n t  too  m u c h  v e g e ­
t a t i o n .  I t  i s  a l s o  i m p o r t a n t  in d e v e l o p i n g  t h e  p l a n t ' s  a b i l i t y  to  r e s i s t  
d i s e a s e  a n d  i n s e c t s  a n d  to  w i t h s t a n d  c o l d  w in d  a n d  o t h e r  a d v e r s e  
w e a t h e r  c o n d i t i o n s .  A  p o t a s s i u m  d e f i c i e n c y  i s  k n o w n  a s  c o t t o n  r u s t .  
F i r s t ,  t h e  l e a v e s  t u r n  y e l l o w i s h  g r e e n .  Y e l l o w  s p o t s  a p p e a r  b e t w e e n  
t h e  v e i n s ,  a n d  e v e n t u a l l y  t u r n  b l a c k .  T h e  e d g e s  of th e  l e a v e s  d i e  a n d  
b e c o m e  b l a c k .  F i n a l l y ,  t h e  w h o l e  l e a f  d i e s  a n d  f a l l s  o f f .  In  v e r y  
s e v e r e  c a s e s  th e  w h o l e  f i e l d  m a y  s h e d  a l l  i t s  l e a v e s .
T w o  of  t h e  s e c o n d a r y  e l e m e n t s  to  be c o n s i d e r e d  a r e  c a l c i u m  
a n d  m a g n e s i u m .  B r o w n  a n d  W a r e  (14 )  s a i d  t h a t  c a l c i u m  in  t h e  f o r m  
of  l i m e  o r  g r o u n d  l i m e s t o n e  i s  n e c e s s a r y  to r a i s e  t h e  p H  l e v e l  on  a l l  
m o r e  s t r o n g l y  a c i d  s o i l s .  A l t h o u g h  m a g n e s i u m  l e a c h e s  m o r e  r e a d i l y ,  
i t s  l o s s  g e n e r a l l y  i s  l e s s  t h a n  t h a t  of  c a l c i u m .  W h e r e  h e a v y  c a l c i c  
l i m e  a p p l i c a t i o n s  h a v e  b e e n  m a d e  a n d  t h e  pH  l e v e l  i s  n a t u r a l l y  h i g h ,  
e x i s t i n g  m a g n e s i u m  i s  l e s s  a v a i l a b l e .  H o w e v e r ,  w h e r e  d o l o m i t i c  
l i m e s t o n e  i s  u s e d  t h e  m a g n e s i u m  r e q u i r e m e n t  i s  m e t .
A c c o r d i n g  to  P e e v y  a n d  B r u p b a c h e r  (5 1 ) ,  s o m e  s o u r c e s  o f  l i m e  
c o n t a i n  8 to 10 p e r  c e n t  m a g n e s i u m  c a r b o n a t e  a n d  80  to  90  p e r  c e n t  
c a l c i u m  c a r b o n a t e .  T h i s  t y p e  o f  l i m e  w o u l d  g e n e r a l l y  s u p p l y  a l l  t h e
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m a g n e s i u m  t h a t  a  s o i l  n e e d s .
L a n c a s t e r ,  e t  a l .  (41) s t a t e d  t h a t  th e  m i n o r  e l e m e n t s  e s s e n t i a l  
to  c o t t o n  p r o d u c t i o n  a r e  b o r o n ,  m a n g a n e s e ,  i r o n ,  c o p p e r ,  z i n c ,  a n d  
m o l y b d e n u m .  B o r o n  i s  now  f o u n d  to be  q u i t e  d e f i c i e n t  i n  s o m e  s o i l s .  
B o r a x  a s  a  f e r t i l i z e r  h a s  b e e n  fo u n d  to  be  a  r e l a t i v e l y  c h e a p  s o u r c e  of 
b o r o n  f o r  c o r r e c t i n g  t h i s  d e f i c i e n c y .  A  s m a l l  a m o u n t  o f  b o r a x  i s  
r e q u i r e d ,  b u t  a  l a r g e r  a m o u n t  m a y  be  t o x i c .  L i m i n g  s o i l s  t e n d s  to 
m a k e  b o r o n  l e s s  s o l u a b l e .
T h e  t e r m i n a l  g r o w t h  s h o w s  f i r s t  i n d i c a t i o n s  of  b o r o n - d e f i c i e n c y  
s y m p t o m s  in  c o t t o n ,  a c c o r d i n g  to  C o o p e r  a n d  D o n a l d  (2 0 ) .  T h e  t e r m i n a l  
b u d  o f t e n  d i e s ,  c a u s i n g  m u c h  b r a n c h i n g  a n d  d w a r f i n g  of  t h e  p l a n t s .  T h e  
y o u n g  l e a v e s  t u r n  y e l l o w i s h  g r e e n ,  a n d  w h e n  t h e  b o r o n  i s  a t  a  v e r y  low  
l e v e l ,  f l o w e r  b u d s  b e c o m e  c h l o r o t i c ,  th e  b r a c t s  f l a r e  o p e n ,  a n d  the  
b u d s  d r o p  f r o m  th e  p l a n t .
M a n g a n e s e ,  a  m i n o r  e l e m e n t ,  i s  p r e s e n t  in  a l l  s o i l s ,  s a i d  
C o o p e r  a n d  D o n a l d  (2 0 ) ,  bu t  u n d e r  c e r t a i n  c o n d i t i o n s  i t  b e c o m e s  u n ­
a v a i l a b l e  o r  a v a i l a b l e  in  s u c h  s m a l l  p o r t i o n s  t h a t  c r o p s  in  t h e s e  a r e a s  
f a i l  to  r e c e i v e  a  s u f f i c i e n t  q u a n t i t y  of i t  a n d  d e v e l o p  g r o w t h  d i s o r d e r s .  
S u c h  s y m p t o m s  a r e  n o t  c o m m o n l y  o b s e r v e d  in c o t t o n ,  t h e  o c c u r r e n c e  
b e i n g  o n ly  on  c e r t a i n  s o i l  t y p e s  o r  w h e r e  l a r g e  q u a n t i t i e s  of  l i m i n g  
m a t e r i a l s  h a v e  b e e n  a d d e d .  A  m o r e  c o m m o n  m a n g a n e s e  d i s o r d e r  in 
c o t t o n ,  h o w e v e r ,  r e s u l t s  f r o m  a  w a t e r - s o l u b l e  e x c e s s  w h i c h  b e c o m e s
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t o x i c .  N e a l  a n d  L o v e t t  (47 )  r e p o r t e d  t h i s  c o n d i t i o n  a s  o c c u r r i n g  o n  a  
v e r y  a c i d  L i n t o n i a  a n d  O l i v e r  s i l t  l o a m  s o i l s  in  L o u i s i a n a  a n d  A r k a n ­
s a s .  M o d e r a t e  l i m i n g  i s  th e  c o n t r o l  m e a s u r e ,  b u t  to o  m u c h  l i m e  m a y  
c a u s e  m a n g a n e s e  d e f i c i e n c y  in  th e  m o r e  s a n d y  s o i l s .  T h e  s y m p t o m s  
o f  t h e  t o x i c i t y  d i s o r d e r s  a r e  r e f e r r e d  to  a s  " c r i n k l e  l e a f " .
A s  f a r  a s  p l a c e m e n t  i s  c o n c e r n e d ,  t h e  N a t i o n a l  J o i n t  C o m m i t t e e  
on  F e r t i l i z e r  A p p l i c a t i o n  (55)  r e c o m m e n d e d  f o r  th e  M i s s i s s i p p i  a l l u v i a l  
a r e a  t h a t  f e r t i l i z e r  a p p l i e d  to c o t t o n  a t  p l a n t i n g  t i m e  s h o u l d  b e  p l a c e d  
in  n a r r o w  b a n d s  a p p r o x i m a t e l y  2. 5 i n c h e s  f r o m  th e  s e e d  r o w  a n d  2.  0 
to  2,  5 i n c h e s  b e l o w  th e  l e v e l  o f  t h e  s e e d .  T h e  s i d e  p l a c e m e n t  o r  b a n d ­
in g  of  f e r t i l i z e r  c a n  be  a c c o m  p l i  s h e d  s i m u l t a n e o u s l y  a t  p l a n t i n g .  T h i s  
o p e r a t i o n  is  s o m e t i m e s  p e r f o r m e d  d u r i n g  s e e d b e d  p r e p a r a t i o n .
F o r  a n h y d r o u s  a m m o n i a ,  t h e  N a t i o n a l  J o i n t  C o m m i t t e e  (55)  
r e c o m m e n d e d  s e a l e d  p l a c e m e n t  6 to  8 i n c h e s  b e l o w  th e  s e e d ,  a n d  
s t a t e d  t h a t  w h e n  r a t e s  of a n h y d r o u s  a m m o n i a  u p  to  bO p o u n d s  of n i t r o g e n  
p e r  a c r e  a r e  s e a l e d  6 to  8 i n c h e s  b e l o w  the  s e e d  r o w ,  t h e r e  i s  l i t t l e  
d a n g e r  to g e r m i n a t i o n  o r  s e e d l i n g s .
S t u r g i s  (6 9 )  s a i d ,  " T h e  n a t i v e  f e r t i l i t y  of  s o i l s  in  h a r v e s t e d  
c r o p s  in  L o u i s i a n a  i s  n o t  g e n e r a l l y  b e i n g  i m p r o v e d .  T h e  s o i l  o r g a n i c  
m a t t e r  i s  n o t  i n c r e a s i n g  o r  i s  b a r e l y  b e i n g  m a i n t a i n e d .  I t  i s  c o m m o n l y  
to o  lo w  to s u p p o r t  t h e  d e s i r a b l e  c o l l o i d a l  a g g r e g a t i o n  n e c e s s a r y  f o r  
b e t t e r  a e r a t i o n ,  r o o t  p e n e t r a l i o n , a n d  m o i s t u r e  s t o r a g e  a n d  m o v e m e n t .
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P r e s e n t l y  o n e  m u s t  d e p e n d  l a r g e l y  on  m o r e  l i b e r a l  u s e  of  f e r t i l i z e r s  
to  i n c r e a s e  y i e l d  p e r  a c r e . "
W e e d  C o n t r o l
W e e d  c o n t r o l  i n  c o t t o n  p r o d u c t i o n  h a s  b e e n ,  u n t i l  v e r y  r e c e n t l y ,  
n e x t  to  h a r v e s t i n g ,  t h e  m o s t  c o s t l y  o p e r a t i o n  in  c o t t o n  p r o d u c t i o n .  A  
c o t t o n  p r o d u c t i o n  c o s t  c h a r t  by W o o l f  (7 7 )  s h o w e d  in  1963  t h a t  w e e d  
c o n t r o l  c o s t s  L o u i s i a n a  f a r m e r s  a p p r o x i m a t e l y  16 d o l l a r s  p e r  a c r e .
K l i n g m a n  (4 0 )  s t a t e d  t h a t  w e e d  c o n t r o l  i s  o n e  of  th e  m o s t  e x p e n ­
s i v e  s t e p s  in  c r o p  p r o d u c t i o n .  A s  o ld  a s  a g r i c u l t u r e  i t s e l f ,  a n d  in a  
w a y  of  l i f e  t h a t  h a s  l e a r n e d  to  c o n t r o l  a l m o s t  e v e r y t h i n g ,  i t  i s  o f  s c i e n ­
t i f i c  i n t e r e s t  t h a t  m a n  h a s  a c c o m p l i s h e d  s o  l i t t l e  in  s o l v i n g  t h e  w e e d  
c o n t r o l  p r o b l e m .  M a n  f i n a l l y  l e a r n e d  to  m e c h a n i z e  a n d  u s e  p o w e r  in  
h i s  f i g h t .  N o w ,  c h e m i c a l  e n e r g y  i s  r e p l a c i n g  m e c h a n i c a l  e n e r g y  f o r  
w e e d  c o n t r o l .
K l i n g m a n  (40)  d e f i n e d  a  w e e d  a s  " a  p l a n t  g r o w i n g  w h e r e  i t  i s  
n o t  d e s i r e d ,  o r  a  p l a n t  o u t  o f  p l a c e . "  W e e d s  c a u s e  g r e a t  l o s s e s  in 
c o t t o n  by c o m p e t i n g  w i t h  th e  c r o p  f o r  w a t e r ,  l i g h t ,  a n d  m i n e r a l  n u t r i ­
e n t s .  W e e d s  a l s o  i m p a i r  c o t t o n  q u a l i t y  a n d  h a r b o r  i n s e c t s  a n d  f u n g o u s  
p e s t s  t h a t  a t t a c k  t h e  c o t t o n  p l a n t .  In  o t h e r  w o r d s ,  w e e d s  l o w e r  y i e l d s ,  
r e d u c e  h u m a n  e f f i c i e n c y ,  a n d  r e d u c e  t h e  e f f i c i e n t  u s e  o f  l a n d .
C r a f t s  a n d  R o b b i n s  (25)  m e n t i o n e d  t h a t  a  d i s t i n c t i o n  s h o u l d  be
48
m a d e  b e t w e e n  c o n t r o l  a n d  e r a d i c a t i o n  of  w e e d s .  In  s o m e  s i t u a t i o n s ,  
i t  m a y  be  p o s s i b l e  a n d  d e s i r a b l e  to e r a d i c a t e  a  c e r t a i n  w e e d  t h a t  i s  
l i m i t e d  in  e x t e n t .  In  o t h e r  s i t u a t i o n s  c o n t r o l  m a y  be  t h e  o n ly  f e a s i b l e  
o b j e c t i v e .
A s  to  t h e  a m o u n t  o f  w e e d  c o n t r o l  n e c e s s a r y ,  N u t t  (48)  p o i n t e d  
o u t  t h a t  th e  m o s t  e f f i c i e n t  c u l t i v a t i o n  i s  u s u a l l y  j u s t  e n o u g h  to d e s t r o y  
t h e  w e e d s .
C h r i s t i d i s  a n d  H a r r i s o n  (1 8 )  s t a t e d  t h a t  i t  i s  d o u b t f u l  w h e t h e r  
t i l l a g e  a f t e r  s o w i n g  s e r v e s  a n y  o t h e r  u s e f u l  p u r p o s e  b e s i d e s  d e s t r o y ­
ing  w e e d s .
H a r r i s  (33 )  f o u n d  t h a t  a f t e r  13 y e a r s  w i t h  no  c u l t i v a t i o n ,  m o r e  
c o t t o n  w a s  p r o d u c e d  a t  l e s s  c o s t .  W i t h  th e  a d v e n t  o f  s u i t a b l e  s e l e c t i v e  
h e r b i c i d e s  in  r e c e n t  y e a r s ,  m a n y  p r o d u c e r s  h a v e  b e c o m e  i n t e r e s t e d  
in  p r o d u c i n g  c o t t o n  w i t h  n o  c u l t i v a t i o n .  In  1950  a n  e x p e r i m e n t  w a s  
i n i t i a t e d  a t  M i s s i s s i p p i  U n i v e r s i t y  to e v a l u a t e  th e  e f f i c i e n c y  o f  c u r r e n t  
p r e - e m e r g e n c e  a n d  p o s t - e m e r g e n c e  h e r b i c i d e s  in  c o n t r o l l i n g  w e e d s  in  
c o t t o n  w i t h o u t  c u l t i v a t i o n .  In  t h e  n o n - c u l t i v a t e d  p l o t s ,  a  r o w  s p a c i n g  
of  28 to 30 i n c h e s  a p a r t  w a s  th e  m o s t  s a t i s f a c t o r y .  T h e  c o t t o n  p l a n t  
p o p u l a t i o n s  p e r  a c r e  v a r i e d  f r o m  6 6 , 0 0 0  to  1 0 0 , 0 0 0  p l a n t s ,  a c c o r d i n g  
to  r o w  w i d t h s  p l a n t e d .  A p p r o x i m a t e l y  8 5 ,  000  c o t t o n  p l a n t s  p e r  a c r e  
r e s u l t e d  in  t h e  b e s t  w e e d  c o n t r o l  a n d  y i e l d s .  C o t t o n  p l a n t s  o n  n o n ­
c u l t i v a t e d  p l o t s  p r o d u c e d  b l o o m s  4 to  5 d a y s  e a r l i e r  t h a n  t h o s e  o n  t h e
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c u l t i v a t e d  p l o t s .  In  d r y  y e a r s  th e  n o n - c u l t i v a t e d  p l o t s  d i d  n o t  s h o w  
m o i s t u r e  d e f i c i e n c y  a s  s o o n  a s  t h o s e  c u l t i v a t e d .  T h e  d i f f e r e n c e  w a s  
I f 1 to  12 d a y s .  T h e  c o t t o n  p l a n t s  o n  th e  n o n - c u l t i v a t e d  p l o t s  t e n d e d  
to  h a v e  d e e p e r  r o o t  s y s t e m s  (1 to  2 f e e t  d e e p e r  on  d r y  y e a r s )  t h a n  t h e  
c u l t i v a t e d  p l o t s .  A n n u a l  w e e d s  w e r e  s a t i s f a c t o r i l y  c o n t r o l l e d  in  th e  
n o n - c u l t i v a t e d  c o t t o n  by a  b r o a d c a s t  a p p l i c a t i o n  o f  a  p r e - e m e r g e n c e  
a n d  p o s t - e m e r g e n c e  h e r b i c i d e .  T h e  c o s t  o f  w e e d  c o n t r o l  by h e r b i c i d e s  
w i t h o u t  c u l t i v a t i o n  w a s  3 d o l l a r s  a n d  41 c e n t s  l e s s  p e r  a c r e  t h a n  th e  
c o s t  of w e e d  c o n t r o l  by c u l t i v a t i o n  a n d  h a n d  h o e i n g .  W e e d  c o n t r o l  
w i t h  h e r b i c i d e s  a n d  w i t h o u t  c u l t i v a t i o n  r e t u r n e d  6 d o l l a r s  a n d  58 c e n t s  
m o r e  t h a n  w a s  t h e  c a s e  w i t h  c u l t i v a t i o n  a n d  h a n d  h o e i n g .  C o t t o n  w e e d e d  
w i t h  p r e -  a n d  p o s t - e m e r g e n c e  h e r b i c i d e s  w i t h o u t  c u l t i v a t i o n  p r o d u c e d  
5 72  p o u n d s  p e r  a c r e  m o r e  s e e d - c o t t o n  t h a n  t h a t  w e e d e d  w i t h  c u l t i v a t i o n  
a n d  h o e i n g .  T h e  n o n - c u l t i v a t e d  c o t t o n  p l a n t s  f r u i t e d  e a r l i e r  a n d  w i t h ­
s t o o d  d r o u g h t - l o n g e r  t h a n  th e  c u l t i v a t e d  c o t t o n  p l a n t s .  M e a n  y i e l d s  
a n d  n e t  r e t u r n s  p e r  a c r e  f o r  13 y e a r s  of w e e d i n g  w i t h  h e r b i c i d e s  w i t h  n o  
c u l t i v a t i o n  w e r e  b e t t e r  w h e n  c o m p a r e d  to  t h e  w e e d i n g  a n d  c u l t i v a t i o n  
a n d  h a n d  h o e i n g  o f  c o t t o n .  T h e  d i f f e r e n c e  w a s  h i g h l y  s i g n i f i c a n t .
R o s e ,  B a k e r ,  e t  a l .  (59 )  r e p o r t e d  t h a t  m a n y  m e t h o d s  o f  w e e d  
c o n t r o l  a r e  e m p l o y e d  by t h e  c o t t o n  f a r m e r s  o f  L o u i s i a n a .  T h e y  i n c l u d e  
r o t a t i o n ,  m e c h a n i c a l  c u l t i v a t i o n  ( s w e e p s  a n d  g r o u n d - d r i v e n  r o t a r y  h o e ) ,
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h o e i n g ,  g e e s e ,  f l a m e  c u l t i v a t i o n ,  a n d  , a t  p r e s e n t  a n d  p r o b a b l y  m o s t  
i m p o r t a n t ,  c h e m i c a l  c o n t r o l .
R o t a t i o n  i s  o n e  of t h e  e a s i e s t ,  m o s t  e f f e c t i v e ,  a n d  c h e a p e s t  
m e t h o d s  of k e e p i n g  w e e d s  d o w n ,  a c c o r d i n g  to  R o s e ,  B a k e r ,  e t  a l .  ( 5 9 ) .  
H o w e v e r ,  c o t t o n  f o r  th e  m o s t  p a r t  i s  a  c l e a n i n g  c r o p  a n d  a n y  b e n e f i t  
a s  a  r e s u l t  of r o t a t i o n  s h o u l d  b e  a t t r i b u t e d  to  c a u s e s  o t h e r  t h a n  w e e d  
c o n t r o l .
S w e e p  c u l t i v a t i o n  h a s  l o n g  b e e n  o n e  of t h e  p r i m a r y  m e t h o d s  of 
w e e d  c o n t r o l  in  c o t t o n .  G u l l  a n d  A d a m s  (32 )  r e p o r t e d  t h a t  s w e e p s  a r e  
s t i l l  u s e d  e x t e n s i v e l y  f o r  c u l t i v a t i n g  th e  m i d d l e s  o f  t h e  r o w s .  T h e  
n u m b e r  of m e c h a n i c a l  c u l t i v a t i o n s  n e e d e d  i s  g o v e r n e d  by w e a t h e r  c o n ­
d i t i o n s  a n d  r e c u r r i n g  g e r m i n a t i o n  a n d  g r o w t h  of w e e d s .  S w e e p s  a r e  
a l s o  u s e d  f o r  c r o s s - p l o w i n g .  ” T h e y  a r e  u s e d  to  p l o w  o u t  s e c t i o n s  o f  
th e  r o w  o f  p l a n t s  a s  th e  t r a c t o r  i s  d r i v e n  a c r o s s  t h e  r o w s .  S o m e  
f a r m e r s  p l o w  o u t  a  s e c t i o n  18 to 20 i n c h e s  w i d e  a n d  l e a v e  a  4 -  t o  8 -  
i n c h  s e c t i o n  o f  p l a n t s ,  w h i l e  o t h e r s  p l o w  o u t  36 to 40  i n c h e s  a n d  l e a v e  
10 to 14 i n c h e s .  "
A n o t h e r  m e c h a n i c a l  t o o l  w h i c h  i s  o f t e n  u s e d  f o r  c o n t r o l l i n g  
w e e d s  a n d  g r a s s e s ,  s t a t e d  A n d r e w s  (1 ) ,  i s  t h e  r o t a r y  h o e .  T h e  r o t a r y  
h o e  n o t  o n ly  b r e a k s  th e  s u r f a c e  s o i l  c r u s t  a b o u t  t h e  y o u n g  c o t t o n  p l a n t s  
a n d  d e s t r o y s  m a n y  s m a l l  w e e d s ,  b u t  i t  a l s o  s e r v e s  a s  a n  e x c e l l e n t
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f e n d e r  to  k e e p  l a r g e  c l o d s  of  s o i l  f r o m  f a l l i n g  on  t h e  y o u n g  c o t t o n  
p l a n t s  b e i n g  c u l t i v a t e d  by s w e e p s .  T h e  r o t a r y  h o e  i s  n o r m a l l y  u s e d  
w h e n  t h e  c o t t o n  f i r s t  e m e r g e s  f r o m  t h e  s o i l .  I t s  u s e  i n  t h e  D e l t a  i s  
b e c o m i n g  m o r e  l i m i t e d  w i t h  th e  a d o p t i o n  of  m o d e r n  c h e m i c a l  w e e d  
c o n t r o l  p r o g r a m s .
H o e i n g  i s  s t i l l  n e c e s s a r y  on  m o s t  o f  t h e  c o t t o n  a c r e a g e  p l a n t e d  
in  L o u i s i a n a .  W o o l f  (77 )  r e p o r t e d  in h i s  s t u d y ,  " C o t t o n  P r o d u c t i o n  
C o s t s  in L o u i s i a n a ,  " m e d i u m  a n d  l a r g e  f a r m s  m a y  r e d u c e  t h e i r  h o e ­
in g  c o s t s  f r o m  12 d o l l a r s  p e r  a c r e  to 45 c e n t s  p e r  a c r e  by t h e  u s e  of 
h e r b i c i d e s  a n d  a d v a n c e d  t e c h n o l o g y .  H i l l - d r o p p i n g  o r  p l a n t i n g  to  a  
s t a n d  h a s  e l i m i n a t e d  to  a  g r e a t  d e g r e e  t h e  n e e d  o f  t h e  c h o p p i n g  o p e r a ­
t i o n .  T h e  f i e l d  i s  h o e d  a n y t i m e  i t  i s  o v e r g r o w n  w i t h  w e e d s .  H o w e v e r ,  
w i t h  t h e  u s e  of p r e - e m e r g e n c e ,  p o s t - e m e r g e n c e  a n d  f l a m e  w e e d  c o n t r o l ,  
tw o  l i g h t  h o e i n g s  o r  o n e  h o e i n g  a n d  o n e  f l a t  w e e d i n g  i s  th e  m o s t  c o m ­
m o n l y  u s e d  w e e d  c o n t r o l  p r o g r a m  a t  p r e s e n t .
T h e  u s e  of  g e e s e  f o r  w e e d  c o n t r o l  in  L o u i s i a n a  a n d  t h e  M i s s i s ­
s i p p i  v a l l e y  h a s  g i v e n  v a r y i n g  s u c c e s s .  U n d e r  c e r t a i n  c o n d i t i o n s ,  
r e p o r t e d  H e f f n e r  (3 4 ) ,  g e e s e  c a n  do  a  t h o r o u g h  j o b  of  w e e d i n g  t h e  r o w s .  
W i th  p r o p e r  c a r e ,  a  l a r g e  p e r c e n t a g e  o f  h o e i n g  m a y  b e  r e p l a c e d  by th e  
u s e  o f  g e e s e .  O n  t h e  a v e r a g e  i t  t a k e s  f r o m  o n e  a n d  a  h a l f  to tw o  g e e s e  
p e r  a c r e  to  k e e p  c o t t o n  c l e a n .  T h e y  a r e  b o u g h t  a s  g o s l i n g s  in  t h e  s p r i n g  
a n d  a r e  a b o u t  10 w e e k s  of  a g e  w h e n  p u t  in  t h e  c o t t o n .  O n ly  e n o u g h
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g e e s e  to  k e e p  t h e  g r a s s  e a t e n  d o w n  s h o u l d  b e  k e p t  in  t h e  f i e l d .  G e e s e  
d o  n o t  e a t  b r o a d l e a f  p l a n t s  u n t i l  t h e y  h a v e  r u n  o u t  of  g r a s s  t h e n  t h e y  
w i l l  e a t  the  c o t t o n .  T h e r e  a r e  s e v e r a l  d i s a d v a n t a g e s  to  t h e  u s e  of 
g e e s e .  C e r t a i n  i n s e c t  p o i s o n s  u s e d  on  c o t t o n  w i l l  k i l l  g e e s e .  T h e r e  
i s  a l s o  d a n g e r  of  l o o s i n g  t h e m  f r o m  a t t a c k s  by d o g s .
W i l l i a m s o n ,  W o o t e n  a n d  F u l g h a m  (76)  s t a t e d  t h a t  f l a m e  c u l t i v a ­
t i o n  i s  a n o t h e r  m e t h o d  of  w e e d  c o n t r o l  w h i c h  h a s  b e c o m e  q u i t e  e x t e n s i v e  
s i n c e  t h e  c l o s e  o f  W o r l d  W a r  I I .  T h e  f l a m e  c u l t i v a t o r  c o n s i s t s  o f  a  
f u e l  t a n k ,  f e e d  l i n e s ,  c o n t r o l  v a l v e ,  a n d  b u r n e r s .  I t  i s  u s u a l l y  f o u r -  
r o w  m o u n t e d  on  r e a r  of t r a c t o r  w i t h  s k i d s  to  s u p p o r t  t h e  b u r n e r s .  A  
b u r n e r  i s  s u p p l i e d  f o r  e a c h  s i d e  of  t h e  r o w .  B u t a n e  a n d  p r o p a n e ,  o r  
a  m i x t u r e , a r e  t h e  c o m m o n l y  u s e d  f u e l s  f o r  t h e  f l a m e  c u l t i v a t o r .  C o t t o n  
s h o u l d  be  6 to  8 i n c h e s  in h e i g h t  a n d  a b o u t  0 . 2  i n c h  in  d i a m e t e r  a t  t h e  
g r o u n d ,  b e f o r e  f l a m e  c u l t i v a t i o n  i s  b e g u n .  A  f o u r - r o w  f l a m e  c u l t i v a ­
t o r  w i l l  c o v e r  30 to  4 0  a c r e s  p e r  d a y .  C o s t s  f o r  f u e l ,  e q u i p m e n t  
d e p r e c i a t i o n ,  a n d  o p e r a t i o n  a r e  a p p r o x i m a t e l y  o n e  d o l l a r  p e r  a c r e .
C h e m i c a l s  a r e  a m o n g  t h e  m o s t  r e c e n t  a n d  p r o m i s i n g  a d d i t i o n s  
to  t h e  m e t h o d s  of  w e e d  c o n t r o l  in  c o t t o n .  K l i n g m a n  (40)  w r o t e  t h a t  
c h e m i c a l  w e e d  c o n t r o l  b e g a n  j u s t  a f t e r  W o r l d  W a r  II ,  a n d  h a s  s i n c e  
e x p e r i e n c e d  t r e m e n d o u s  g r o w t h .  I t  i s  n o t  t h e  f i n a l  a n s w e r  to  w e e d  
p r o b l e m s ,  b u t  if h a n d l e d  p r o p e r l y ,  i t  c a n  d o  m u c h  t o w a r d  c u t t i n g  d o w n  
h o e i n g  c o s t s ,  m a y b e  e l i m i n a t i n g  t h e m  a l t o g e t h e r .  " C h e m i c a l  w e e d
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c o n t r o l  i s  c l a s s i f i e d  i n t o  t h r e e  c a t e g o r i e s :  p r e - e m e r g e n c e  a p p l i c a t i o n s ,  
b e f o r e  t h e  s e e d l i n g  c o m e s  up ;  p o s t - e m e r g e n c e ,  a f t e r  t h e  s e e d l i n g  h a s  
e m e r g e d ;  a n d ,  l a y - b y  a p p l i c a t i o n ,  a t  t h e  t i m e  t h e  c o t t o n  i s  l a y e d - b y  
o r  c u l t i v a t i o n  i s  h a l t e d .  "
P o r t e r ,  T h o m a s ,  e t  a l .  (52)  r e p o r t e d  t h a t  p r e - e m e r g e n c e  w e e d  
c o n t r o l  m a t e r i a l s  s h o u l d  be  a p p l i e d  a l o n g  w i t h  t h e  p l a n t i n g  o p e r a t i o n ;  
h o w e v e r ,  t h e y  m a y  b e  d e l a y e d  a s  l o n g  a s  tw o  d a y s  a f t e r w a r d s .  O n  a  
w e l l - p r e p a r e d  s e e d b e d  t h e  c h e m i c a l s  w i l l  c o n t r o l  w e e d s  on  t h e  a r e a  
to  w h i c h  a p p l i e d  f o r  a s  l o n g  a s  3 to  6 w e e k s  a f t e r  p l a n t i n g .  T h e  c h e m ­
i c a l s  k i l l  s e e d  of  a n n u a l  w e e d s  n e a r  t h e  s u r f a c e .
P o r t e r ,  T h o m a s ,  e t  a l .  (52 )  s t a t e d  t h a t  D i u r o n  a n d  C I P C  a r e  
t h e  tw o  c h e m i c a l s  c u r r e n t l y  r e c o m m e n d e d  f o r  u s e  a s  p r e - e m e r g e n c e  
h e r b i c i d e s  o n  c o t t o n  in  L o u i s i a n a .  T h e  c h e m i c a l s  p e r f o r m  e q u a l l y  
w e l l .  C I P C ' s  c o s t  to t h e  p r o d u c e r  i s  d o u b l e  t h a t  of d iu r o n *  s ,  s o  90 
p e r  c e n t  of t h e  p r e - e m e r g e n c e  h e r b i c i d e  u s e d  o n  c o t t o n  in  t h e  s t a t e  i s  
d i u r o n .  I n  u s i n g  a  p r e - e m e r g e n c e  t r e a t m e n t ,  t h e  f a r m e r  s h o u l d  f o l l o w  
p r o p e r  s e e d b e d  p r e p a r a t i o n  a n d  h i l l - d r o p  t h e  c o t t o n  s e e d  10 to  12 
i n c h e s  a p a r t  a t  a  r a t e  to  g i v e  4 to  6 s e e d  p e r  h i l l .  T h e  m o s t  c o m m o n  
s p a c i n g  a t  p r e s e n t  i s  4 p l a n t s  p e r  h i l l  12 to 14 i n c h e s  a p a r t .
A c c o r d i n g  to m o s t  i n d i c a t i o n s ,  a s  r e p o r t e d  in  t h e  W e e d  C o n t r o l  
H a n d b o o k  f o r  M i s s i s s i p p i  " (7 5 ) ,  c h e m i c a l  w e e d  c o n t r o l  w o r k s  b e s t  
on  s o i l s  t h a t  a r e  l o w  in o r g a n i c  m a t t e r  a n d  t h a t  h a v e  a  l o w  pH  a n d  a
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h i g h  m o i s t u r e  c o n t e n t .  M o i s t u r e  i s  e s p e c i a l l y  i m p o r t a n t .  W i t h o u t  i t  
t h e  c h e m i c a l  c a n n o t  a c t .  T h e  c h e m i c a l  m a t e r i a l s  r e m a i n  in  t h e  s o i l  
f o r  s o m e  t i m e  k i l l i n g  w e e d s  a n d  g r a s s e s  a s  t h e y  e m e r g e .  S o m e  w e e d s  
s u c h  a s  J o h n s o n  g r a s s ,  n u t  g r a s s ,  m o r n i n g  g l o r y ,  a n d  a  f e w  o t h e r s  
a r e  n o t  e n t i r e l y  c o n t r o l l a b l e .
A c c o r d i n g  to P o r t e r ,  T h o m a s ,  e t  a l ,  (5 2 ) ,  p o s t - e m e r g e n c e  
c h e m i c a l s  c u r r e n t l y  b e i n g  u s e d  a r e  h e r b i c i d a l  o i l ,  d i u r o n  w i t h  s u r f a c t a n t  
o r  w e t t i n g  a g e n t ,  D M A  ( d i s o d i u m  m o n o m e t h y l a r s e n a t e )  w i t h  s u r f a c t a n t .  
T h e  h e r b i c i d a l  o i l  i s  t h e  o n ly  p o s t - e m e r g e n c e  t r e a t m e n t  c u r r e n t l y  
r e c o m m e n d e d ,  a l t h o u g h  t h e  o t h e r  tw o  m a t e r i a l s  w e r e  u s e d  o n  a  f a i r l y  
l a r g e  a c r e a g e  in 19b3 .  H e r b i c i d a l  o i l  h a s  b e e n  a  r e c o m m e n d e d  p r a c t i c e  
in  L o u i s i a n a  f o r  a  n u m b e r  of y e a r s .  O n ly  n a p h t h a - t y p e  o i l s  w h i c h  do  
n o t  h a v e  a  f o r t i f y i n g  a g e n t  a r e  r e c o m m e n d e d .
H e r b i c i d a l  o i l  k i l l s  by d i r e c t  c o n t a c t ,  r e p o r t e d  P o r t e r ,  T h o m a s ,  
e t  a l .  (5 2 ) .  B e c a u s e  of  t h e  w a x y  s u r f a c e  a n d  t i s s u e  c o m p o s i t i o n  of  
y o u n g  c o t t o n  s t e m s ,  c o t t o n  i s  n o t  d a m a g e d  u n l e s s  s o m e  of t h e  o i l  
c o n t a c t s  t h e  l e a v e s  o r  t h e  bu d  o r  th e  y o u n g  p l a n t .  O i l  a p p l i c a t i o n s  
m u s t  be  s t o p p e d  w h e n  t h e  c o t t o n  i s  a b o u t  5 o r  6 w e e k s  o l d ,  o r  a p p r o x i ­
m a t e l y  8 to  10 i n c h e s  in  h e i g h t .  A t  t h a t  a g e ,  th e  b a r k  of  t h e  s t e m s  
b e g i n s  to c r a c k  a n d  f o r m  s c a r  t i s s u e .  O i l  w i l l  p e n e t r a t e  t h e  s c a r
t i s s u e s  of th e  s t e m  a n d  k i l l  o r  s e r i o u s l y  i n j u r e  t h e  p l a n t .  O i l  m a y  be 
a p p l i e d  w h e n  th e  p l a n t s  a r e  f r o m  7 to  10 d a y s  o l d .  O n e  o r  tw o  o i l i n g s
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i s  a  c o m m o n  p r a c t i c e .  T h e  o i l s  a r e  n o r m a l l y  a p p l i e d  d u r i n g  c u l t i v a ­
t i o n  by o n e  o r  tw o  n o z z l e s  s p r a y i n g  f r o m  e a c h  s i d e  o f  t h e  r o w .  S e v e n  
to  10 g a l l o n s  o f  o i l  p e r  a c r e  a r e  a p p l i e d  a t  a  c o s t  o f  a p p r o x i m a t e l y  1 . 4  
to  2 .  0 d o l l a r s .
A c c o r d i n g  to  t h e  " W e e d  C o n t r o l  H a n d b o o k  o f  M i s s i s s i p p i "  ( 7 5 ) ,  
l a y - b y  a p p l i c a t i o n  i s  b e i n g  u s e d  m o r e  a n d  m o r e  in  m e c h a n i z e d  c o t t o n  
p r o d u c t i o n .  D i u r o n  a s  a  l a y - b y  h e r b i c i d e  i s  m o s t  c o m m o n l y  u s e d .
T h i s  p r a c t i c e  h a s  n o t  s h o w n  a n  e c o n o m i c  g a i n .  C o t t o n  q u a l i t y  a n d  
y i e l d  h a v e  n o t  b e e n  i m p r o v e d  w h e r e  t h e  l a y - b y  a p p l i c a t i o n  h a s  b e e n  
u s e d .  H o w e v e r ,  l a t e - s e a s o n  w e e d s  a n d  g r a s s e s  d e f i n i t e l y  a r e  c o n t r o l l e d .
A s  c a n  b e  s e e n ,  t h e  p r o b l e m  o f  w e e d  c o n t r o l  in  c o t t o n  i s  c o m ­
p l e x .  I t  i s  c u r r e n t l y  i m p o s s i b l e  f o r  a  f a r m e r  to  c a r r y  o u t  a  s i n g l e  
p r a c t i c e  t h a t  w i l l  w o r k  s a t i s f a c t o r i l y  f o r  a l l  s i t u a t i o n s .  T h e  m e t h o d  of 
w e e d  c o n t r o l  to  b e  u s e d  in  a  p a r t i c u l a r  f i e l d  a n d  a  p a r t i c u l a r  s i t u a t i o n  
i s  up  to  th e  o p e r a t o r .  To  m a k e  t h i s  d e c i s i o n ,  r e p o r t e d  t h e  S t a t e  W e e d  
C o m m i t t e e  of M i s s i s s i p p i  ( 6 8 ) ,  t h e  o p e r a t o r  s h o u l d  b e  t h o r o u g h l y  
f a m i l i a r  w i th  h i s  f a r m  in  r e l a t i o n  to  s o i l  t y p e ,  k i n d s  of  w e e d s ,  a v a i l a b l e  
e q u i p m e n t ,  m o n e t a r y  r e s o u r c e s ,  c a p a b i l i t y  a n d  c a p a c i t y  of  l a b o r  
r e s o u r c e s ,  a n d  w i t h  h i s  o w n  m a n a g e r i a l  a b i l i t y .
D i s e a s e  C o n t r o l
T h e  C o t t o n  D i s e a s e  C o u n c i l  ( 2 1 )  d e s c r i b e s  l o s s e s  d u e  to  c o t t o n  
d i s e a s e s  a s  " a s t o u n d i n g . "  T h e  a v e r a g e  a n n u a l  y i e l d  l o s s  f r o m  d i s e a s e s
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i s  a b o u t  2 . 2  m i l l i o n  b a l e s ,  a c c o r d i n g  to a  C o u n c i l  e s t i m a t e .  " T h e  
s e e d l i n g  b l i g h t s  a r e  th e  m o s t  w i d e s p r e a d  a n d  th e  m o s t  c o n s i s t e n t l y  
d e s t r u c t i v e  o f  th e  p a r a s i t i c  d i s e a s e s . "
T h e r e  a r e  a  n u m b e r  of  s e e d - b o r n e  a n d  s o i l - i n h a b i t i n g  f u n g i  
a n d  b a c t e r i a  w h i c h  c a u s e  s e e d l i n g  d i s e a s e s ,  r e p o r t s  P r e s l e y  (5 3 ) .
T h e s e  d i s e a s e s  a r e  m o s t  h a r m f u l  d u r i n g  p e r i o d s  o f  c o l d  d a m p  w e a t h e r .  
S o m e  of  t h e  d i s e a s e s  a r e  d a m p i n g - o f f ,  s o r e - s h i n ,  a n d  s e e d l i n g  b l i g h t .  
T h e  m a i n  d i s e a s e - p r o d u c i n g  o r g a n i s m  p r i m a r i l y  r e s p o n s i b l e  f o r  
d a m p i n g - f f  in  th e  M i s s i s s i p p i  v a l l e y  a r e a  i s  t h e  R h i z o c t o n i a  s p .
C o t t o n  s e e d l i n g s  a r e  a l s o  a t t a c k e d  by o r g a n i s m s  c a u s i n g  b a c t e r i a l  
b l i g h t .  M o s t  of t h e  o r g a n i s m s  t h a t  d a m a g e  s e e d l i n g s  a l s o  a f f e c t  c o t t o n  
p l a n t s  a t  l a t e r  s t a g e s  o f  g r o w t h .
T h e  m o s t  p r a c t i c a l  m e t h o d  f o r  c o n t r o l  of s e e d l i n g  d i s e a s e s ,  
s a i d  P r e s l e y  (5 3 ) ,  i s  p r o p e r  t r e a t m e n t  of  t h e  s e e d  w i th  a  r e c o m m e n d e d  
d i s i n f e c t a n t .  I t  i s  a l s o  w e l l  to  d e l a y  p l a n t i n g  in  t h e  s p r i n g  u n t i l  t e m ­
p e r a t u r e s  a r e  f a v o r a b l e  e n o u g h  f o r  r a p i d  p l a n t  d e v e l o p m e n t .
A t  t h e  t i m e  of  P r e s l e y ' s  r e p o r t  in  1955 (5 3 ) ,  no s a t i s f a c t o r y  
c h e m i c a l  o r  f u n g i c i d a l  c o n t r o l  m e a s u r e  h a d  b e e n  d e v e l o p e d  f o r  s o r e -  
s h i n  in  c o t t o n .  H o w e v e r ,  h e  d i d  s a y  t h a t  c e r t a i n  c u l t u r a l  p r a c t i c e s  
w o u l d  r e d u c e  l o s s e s .  T h e s e  i n c l u d e  p l a n t i n g  on  w e l l  p u l v e r i z e d ,  r a i s e d  
s e e d b e d s ,  u s e  of c e r t i f i e d  s e e d  t r e a t e d  f o r  c o n t r o l  of s e e d - b o r n e  d i s ­
e a s e s ,  d e l a y i n g  o f  p l a n t i n g  u n t i l  t h e  s o i l  w a r m s  u p ,  a n d  s p e e d i n g  up
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g e r m i n a t i o n  by u s i n g  r e g i n n e d  o r  a c i d - d e l i n t e d  s e e d  a n d  l i b e r a l  f e r t i ­
l i z a t i o n .
S i n c l a i r e ,  M c C o r m i c k ,  M e l v i l l e  a n d  S l o a n e  (63 )  f o u n d  t h a t  
s o r e - s h i n  c a n  b e  c o n t r o l l e d  by: u s i n g  to p  q u a l i t y  s e e d ,  s e e d  t r e a t m e n t ,  
a n d  s o i l  t r e a t m e n t .
F u s a r i u m  w i l t  f u n g u s  i s ,  a c c o r d i n g  to  J o n e s  a n d  T i p t o n  (3 9 ) ,  
a s s o c i a t e d  w i t h  r o o t - k n o t  n e m a t o d e s ,  f o r m i n g  a  c o m p l e x  w h e r e b y  t h e  
w i l t  f u n g u s  e n t e r s  th e  c o t t o n  r o o t s  m a i n l y  t h r o u g h  th e  w o u n d s  c a u s e d  
by th e  n e m a t o d e s .  O n c e  i n s i d e  the  r o o t ,  t h e  f u n g u s  m o v e s  u p w a r d  
t h r o u g h  t h e  s t e m s  to  t h e  w o o d y  p a r t s  of  th e  p l a n t .  S y m p t o m s  u s u a l l y  
a p p e a r  a b o u t  t h e  l a s t  of  J u n e  o r  in e a r l y  J u l y .  M a x i m u m  d e v e l o p m e n t  
o f  t h e  d i s e a s e  i s  f a v o r e d  by r e l a t i v e l y  h i g h  s o i l  t e m p e r a t u r e s  a n d  
m o i s t u r e .
S m i t h  (6 5 )  r e p o r t e d  t h a t  the  f i r s t  e x t e r n a l  e v i d e n c e  in  l a r g e r  
p l a n t s  i s  u s u a l l y  y e l l o w i n g  of t h e  e d g e s  o f  th e  l o w e r  l e a v e s  in a n  a r e a  
m i d w a y  b e t w e e n  t h e  m a i n  v e i n s  of t h e  l e a f .  T h e  y e l l o w i n g  s p r e a d s  in  
t h e  l e a f .  W h o l e  p l a n t s  b e c o m e  b a r e ,  s t u n t e d ,  o r  d i e  b a c k  c o n s i d e r a b l y .
V e r t i c i l l i u m  w i l t  o f  c o t t o n  i s  a n o t h e r  d i s e a s e  f o u n d  in  . L o u i s i a n a  
w h i c h  i s  c a u s e d  by a  s o i l - b o r n e  f u n g u s .  A c c o r d i n g  to t h e  C o t t o n  
D i s e a s e  C o u n c i l  ( 2 1 ) ,  p l a n t s  m a y  b e  a t t a c k e d  a t  a n y  s t a g e  o f  d e v e l o p ­
m e n t ,  e s p e c i a l l y  d u r i n g  c o o l  w e t  w e a t h e r .  T h e  d i s e a s e  c a u s e s  s t u n t i n g  
of th e  p l a n t  a n d  d a m a g e  to t h e  c o t t o n  f i b e r s .  W h e n  c o t t o n  p l a n t s  a r e
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a t t a c k e d  by v e r t i c i l l i u m  w i l t  th e  l e a v e s  b e c o m e  y e l l o w i s h  a n d  d r y  o u t  
r a p i d l y .  T h e  p l a n t s  a l s o  d i s p l a y  a  m o t t l e d  m a r k i n g ,  f i r s t  in  t h e  l o w e r  
l e a v e s ,  w h i c h  s p r e a d s  to  t h e  m i d d l e  a n d  u p p e r  l e a v e s  l a t e r  in  t h e  
g r o w i n g  s e a s o n .  V e r t i c i l l i u m  i s  d i f f i c u l t  t o  d i s t i n g u i s h  f r o m  f u s a r i u m  
u n d e r  f i e l d  c o n d i t i o n s .  C o n t r o l  m e a s u r e s  i n c l u d e  a  c o m b i n a t i o n  of 
f a l l o w i n g  a n d  r o t a t i o n  of m o r e  s e v e r e l y  i n f e s t e d  f i e l d s .  T e s t s  in  
A r k a n s a s  s h o w e d  t h a t  s o m e  c o n t r o l  of  t h i s  f u n g u s  w a s  o b t a i n e d  t h r o u g h  
s h a l l o w  c u l t i v a t i o n  a n d  t h e  u s e  of  a  b a l a n c e d  f e r t i l i z e r .
N e m a t o d e  i n j u r y  in  s o m e  a r e a s  o f  L o u i s i a n a  h a s  b e e n  q u i t e  e x ­
t e n s i v e .  S e v e r a l  s p e c i e s  of n e m a t o d e s ,  m i c r o s c o p i c  e e l  w o r m s ,  a r e  
i n j u r i o u s  to  c o t t o n  p l a n t s .  S m i t h  (6 5 )  s t a t e d  t h a t  t h e  m o s t  i m p o r t a n t  
o f  t h e s e  i s  t h e  r o o t - k n o t  n e m a t o d e  w h i c h  e n t e r s  t h e  r o o t s  a n d  f e e d s  
f r o m  th e  i n s i d e .  T h e  r e n i f o r m  n e m a t o d e  i s  a l s o  h a r m f u l ,  a n d  t h e r e  
h a s  b e e n  s o m e  i n d i c a t i o n  o f  a n  a s s o c i a t i o n  b e t w e e n  t h e  r e n i f o r m  n e m a ­
t o d e  a n d  v e r t i c i l l i u m  w i l t .  T h e  a p p l i c a t i o n  of s o i l  f u m i g a n t s  a n d  th e  
u s e  of  n e m a t o d e  r e s i s t a n t  c r o p s  in r o t a t i o n  w i t h  c o t t o n  a r e  c o n s i d e r e d  
b e n e f i c i a l  c o n t r o l  m e a s u r e s .  F u m i g a n t s  s u c h  a s  e t h y l e n e ,  d y b r o m i d e  
( D o w f u m e  W - 4 0 )  a t  t h e  r a t e  of 6 to  8 g a l l o n s  p e r  a c r e  a  f e w  d a y s  b e f o r e  
p l a n t i n g  w i l l  g i v e  c o n t r o l  u n t i l  th e  p l a n t  i s  e s t a b l i s h e d  a n d  g r o w i n g  
r a p i d l y .
P o t a s h  h u n g e r  o r  " r u s t "  i s  a  d i s o r d e r  o c c a s i o n a l l y  f o u n d  in 
L o u i s i a n a .  I t  i s  c a u s e d  by a  d e f i c i e n c y  of  p o t a s s i u m  a n d  c a n  e a s i l y  be
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c o n t r o l l e d  by th e  a p p l i c a t i o n  of p o t a s h  to  t h e  s o i l .
B o l l  r o t  i s  o n e  of  th e  m o s t  s e r i o u s  a n d  l e a s t  c o n t r o l l a b l e  
d i s e a s e s  in  L o u i s i a n a  a n d  M i s s i s s i p p i .  B o l l  r o t  d a m a g e  i s  n o t  n e w  in  
L o u i s i a n a .  In  t h e  e a r l y  1 9 0 0 ' s  E d g e r t o n  (2 8 )  e s t i m a t e d  f r o m  5 - y e a r ' s  
o b s e r v a t i o n  in  t h e  s t a t e ,  t h e  a c t u a l  l o s s  f r o m  a l l  b o l l  r o t  to  b e  b e t w e e n  
5 a n d  10 p e r  c e n t ,  a l t h o u g h  t h e r e  w a s  g r e a t  v a r i a t i o n  f r o m  y e a r  to  
y e a r .
P r e s l e y  (5  3) s t a t e d  t h a t  t h e  s a m e  g r o u p  o f  o r g a n i s m s  t h a t  a f f e c t s  
c o t t o n  s e e d  g e r m i n a t i o n  a n d  t h e  g r o w t h  of s e e d l i n g s  a t t a c t e t h e  c o t t o n  
b o l l s  c a u s i n g  t h e m  to  d e c a y .  T h e s e  p a r a s i t i c  o r g a n i s m s  m a y  be  
g r o u p e d  in  tw o  c l a s s e s ,  t h e  p r i m a r y  i n v a d e r s  t h a t  p e n e t r a t e  t h e  u n i n ­
j u r e d  b o l l  a n d  t h e  s e c o n d a r y  i n v a d e r s  t h a t  e n t e r  t h r o u g h  t h e  w o u n d s  o r  
o p e n i n g s  m a d e  by t h e  p r i m a r y  o r g a n i s m s .  In  t h e  f i r s t  g r o u p  a r e  t h e  
f u n g i - c a u s i n g  a n t h r a c n o s e  a n d  t h e  b a c t e r i a  c a u s i n g  b a c t e r i a l  b l i g h t .
T h e  s e c o n d  g r o u p  i s  c o m p o s e d  e n t i r e l y  o f  a  w e a k l y  p a r a s i t i c  o r  
s a p r o p h y t i c  f u n g i .
O n e  m e a s u r e  w h i c h  m a y  h e l p  to c o n t r o l  b o l l  r o t ,  a s  r e p o r t e d  
by B r o w n  a n d  W a r e  (1 4 ) ,  i s  to  a v o i d  t h e  u s e  of b u s h y  o r  l e a f y  v a r i e t i e s  
in  a r e a s  w h e r e  v e g e t a t i v e  g r o w t h  m a y  be e x c e s s i v e .  A v o i d  u s i n g  e x ­
c e s s i v e  a m o u n t s  o f  n i t r o g e n  f e r t i l i z e r  a n d  o v e r - i r r i g a t i o n .  P r e v e n t ­
ing  g r o w t h  of  l a t e - s e a s o n  w e e d s  a n d  g r a s s e s  w h i c h  t e n d  to  r e t a r d  
a e r a t i o n  a n d  d r y i n g  of t h e  b o t t o m  b o l l  z o n e  of  t h e  p l a n t s  w i l l  h e l p .
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D e f o l i a t i o n  of th e  l o w e r  p a r t s  o f  t h e  p l a n t ,  a n d  c o n t r o l  o f  i n s e c t s  a n d  
o t h e r  c a u s e s  o f  b o l l  i n j u r y  a l s o  h e l p .  P l a n t i n g  s e e d  m a y  be  t r e a t e d  w i t h  
a  d i s i n f e c t a n t .  I f  g r o w t h  i s  r a n k ,  th e  w h o l e  p l a n t  m a y  b e  d e f o l i a t e d  a s  
b o l l  m a t u r i t y  p e r m i t s .  C r o p  r o t a t i o n  i s  a d v i s a b l e ,  a s  i s  u s e  of  v a r ­
i e t i e s  h a v i n g  t h e  m o s t  r e s i s t a n c e  to  b a c t e r i a l  b l i g h t  a n d  o t h e r  o r g a n i s m s  
t h a t  p r o v i d e  e n t r y  o f  d e c a y  f u n g i .
B o l l  r o t  i s  e s p e c i a l l y  s e v e r e  in  L o u i s i a n a  w h e n  f r e q u e n t  r a i n s  
m a i n t a i n  h i g h  h u m i d i t y  a n d  c a u s e  r a n k  g r o w t h .  In  c e r t a i n  a d v e r s e  
y e a r s  f a r m e r s  in  t h i s  s t a t e  h a v e  l o s t  up  to  50 p e r  c e n t  o f  t h e i r  c o t t o n  
c r o p  f r o m  b o l l  r o t  a n d  w e a t h e r  d a m a g e .
I n s e c t  C o n t r o l
I n s e c t  c o n t r o l  i n  c o t t o n  p r o d u c t i o n  h a s  c o m e  to  b e  o n e  of  t h e  
m o s t  c o s t l y  p r a c t i c e s .  C h r i s t i d i s  a n d  H a r r i s o n  (18 )  r e p o r t e d  t h a t  i t  
i s  c o m m o n l y  k n o w n  t h a t  p l a n t s  u n d e r  c u l t i v a t i o n  a r e  m o r e  s u s c e p t i b l e  
to  a t t a c k  by v a r i o u s  p e s t s  t h a n  w h e n  g r o w n  in  t h e  w i l d  s t a t e .  W h e n  
l a r g e  a r e a s  of  l a n d  a r e  c u l t i v a t e d  to  p l a n t  s p e c i e s ,  a n  u n l i m i t e d  f o o d  
s u p p l y  i s  p r o v i d e d  f o r  p a r t i c u l a r  o r g a n i s m s  h a v i n g  a  t a s t e  f o r  t h a t  
c r o p ;  n a t u r a l  e n e m i e s  h a r b o r e d  o n  o t h e r  p l a n t s  a r e  a l s o  d e s t r o y e d  
o r  d r i v e n  a w a y .
R a i n w a t e r  (54)  s t a t e d  t h a t  t h e  c o t t o n  f i e l d  i s  a  h a v e n  f o r  i n s e c t s .  
H u n d r e d s  of  s p e c i e s  of i n s e c t s  h a v e  b e e n  i d e n t i f i e d  f r o m  c o l l e c t i o n s
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m a d e  in  c o t t o n .  S o m e  o f  t h e m  f e e d  on  o t h e r  p l a n t s ,  o t h e r s  a t t a c k  th e  
p e s t s  t h e m s e l v e s ,  w h i l e  o t h e r s  e x i s t  w i t h o u t  d a m a g i n g  th e  c r o p .  The  
n u m b e r  of i n s e c t s  k n o w n  to c a u s e  d a m a g e  to  c o t t o n  i s  l a r g e .
A c c o r d i n g  to B r o w n  a n d  W a r e  (1 4 ) ,  o v e r  a  2 5 - y e a r  p e r i o d  
t h e  p r i n c i p a l  s t a t e s  o f  t h e  o l d  c o t t o n  b e l t  h a v e  a v e r a g e d  a  l o s s  o f  o v e r  
100 p e r  c e n t  of t h e  c r o p  a n n u a l l y  to  i n s e c t s .
T h e  b o l l  w e e v i l  (A n t h o n o m u s  g r a n d i s ) h a s  b e e n  t h e  m a j o r  p e s t  
of c o t t o n  in t h e  U n i t e d  S t a t e s  s i n c e  the  e a r l y  1 9 0 0 ' s .  I t  w a s  f i r s t  o b ­
s e r v e d  in  t h i s  c o u n t r y  n e a r  B r o w n s v i l l e ,  T e x a s  i n  1892, a n d  in  a b o u t  
20 y e a r s  h a d  s p r e a d  o v e r  th e  l a r g e r  p a r t  o f  th e  c o t t o n  b e l t  of t h a t  t i m e .  
T h e  b o l l  w e e v i l  h i b e r n a t e s  in  t h e  a d u l t  s t a t e  in w o o d  t r a s h ,  g r a s s y  
d i t c h  b a n k s ,  s u r f a c e  l i t t e r ,  b u i l d i n g s ,  e t c . ,  a d j a c e n t  to o r  in  c o t t o n  
f i e l d s .  T h e  m o r t a l i t y  of t h e  w e e v i l  in  h i b e r n a t i o n  i s  u s u a l l y  v e r y  h ig h  
o v e r  m o s t  of  t h e  c o t t o n  b e l t ,  r e p o r t e d  G a i n e s  ( 3 2 ) .  A t  T a l l u l a h ,  
L o u i s i a n a  a n  i n c r e a s e  in  t h e  n u m b e r  of d a y s  on  w h i c h  t h e  t e m p e r a t u r e  
f e l l  b e l o w  2 0 °  F .  f r o m  S e p t e m b e r  to  M a r c h  d e c r e a s e d  t h e  n u m b e r  of 
w e e v i l s  f o u n d  in  t h e  c o t t o n  f i e l d  in  M ay  a n d  J u n e .  In  s o m e  p o r t i o n s  
of t h e  c o t t o n  b e l t  t h e  t e m p e r a t u r e s  d r o p  so  lo w  in  m o s t  w i n t e r s  t h a t  
v e r y  f e w  w e e v i l s  s u r v i v e  a n d  th e y  a r e  s e l d o m  f o u n d  in  t h e s e  a r e a s  
u n t i l  a f t e r  m i g r a t i o n  s t a r t s  in  l a t e  J u l y  o r  e a r l y  A u g u s t .
R o s e ,  B a k e r ,  e t  a l .  (5 9 ) ,  r e p o r t e d  t h a t  r e c o r d s  a t  T a l l u l a h ,  
L o u i s i a n a  s h o w e d  m o r e  t h a n  a  100 p e r  c e n t  i n c r e a s e  in t h e  a v e r a g e
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n u m b e r  of w e e v i l s  h i b e r n a t i n g  in  t h e  f a l l ,  a n d  a n  e v e n  m o r e  s i g n i f i c a n t  
f i g u r e  w a s  the  24 9  p e r  c e n t  i n c r e a s e  in  the  a v e r a g e  n u m b e r  o f  w e e v i l s  
s u r v i v i n g  th e  w i n t e r .  T h e r e  w e r e  3. 5 t i m e s  a s  m a n y  w e e v i l s  e n t e r i n g  
t h e  c o t t o n  f i e l d s  n o w  a s  t h e r e  w e r e  13 y e a r s  a g o ,  a s  i n d i c a t e d  by t h e s e  
s a m e  r e c o r d s .
A c c o r d i n g  to M e r c i e r  a n d  S a v e l y  (45)  t h e r e  a r e  f o u r  s t a g e s  in  
th e  l i f e  c y c l e  of  t h e  w e e v i l .  T h e y  a r e :  the  e g g ,  t h e  l a r v a ,  t h e  p u p a ,
a n d  th e  a d u l t  w e e v i l .  T h r e e  s t a g e s ,  t h e  e g g ,  t h e  l a r v a ,  a n d  t h e  p u p a ,  
a r ^  p a s s e d  i n s i d e  t h e  c o t t o n  s q u a r e  o r  b o l l .  T h e  f e m a l e  w e e v i l  d e p o s i t s  
h e r  e g g s  in  a  c a v i t y  f o r m e d  by e a t i n g  i n to  a  s q u a r e  o r  b o l l .  In  a  f e w  
d a y s  a  s m a l l ,  w h i t e ,  f o o t l e s s  g r u b  o r  w o r m  h a t c h e s  f r o m  th e  e g g  a n d  
b e g i n s  to  f e e d ,  a n d  m a k e s  a  l a r g e r  p l a c e  f o r  i t s e l f  a s  i t  g r o w s .  W h e n  
t h e  g r u b  o r  l a r v a  s h e d s  i t s  s k i n  th e  p u p a  a p p e a r s  a n d ,  in  t h i s  s t a g e ,  i t  
i s  i n a c t i v e  a n d  t a k e s  n o  f o o d .  A  f e w  d a y s  l a t e r  th e  p u p a  s h e d s  i t s  s k i n  
a n d  th e  f u l l  g r o w n  w e e v i l  a p p e a r s .  In  tw o  o r  t h r e e  m o r e  d a y s  t h e  w e e v i l  
e a t s  i t s  w a y  o u t  o f  t h e  s q u a r e  o r  b o l l  a n d ,  a b o u t  o n e  w e e k  l a t e r ,  i s  r e a d y  
to  s t a r t  a n o t h e r  g e n e r a t i o n .
W e a t h e r  a f f e c t s  b o l l  w e e v i l  i n f e s t a t i o n  m o r e  t h a n  d o e s  a n y  o t h e r  
f a c t o r .  S u m m e r  w e a t h e r ,  h ig h  t e m p e r a t u r e s  a n d  h e a v y  r a i n s  c o m b i n e d ,  
m u s t  be  p r e s e n t  to  p r o d u c e  a  g r e a t  i n f e s t a t i o n .  T h e  b o l l  w e e v i l ,  a c c o r d ­
ing  to B r o w n  a n d  W a r e  (1 4 ) ,  h a s  b e e n  t h e  g r e a t e s t  s i n g l e  f a c t o r  in  
c a u s i n g  s h i f t s  o f  e m p h a s i s  in  p r a c t i c e s  o n  c o t t o n  p r o d u c t i o n  in  t h e  
U n i t e d  S t a t e s .
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E w i n g  (30 )  w r o t e  t h a t  t h e  b o l l w o r m  (H e l i o t h i s  a r m i g e r a ) a n d  
t o b a c c o  b u d w o r m  ( H e l i o t h i s  v i r e s c e n s ) a r e  f r e q u e n t l y  f o u n d  a s s o c i a t e d .
I t  i s  n o t  p o s s i b l e  to d i s t i n g u i s h  b e t w e e n  the  tw o  s p e c i e s  in th e  f i e l d ,  
a n d  th e  d a m a g e  d o n e  by t h e m  i s  i d e n t i c a l .  T h e  t o b a c c o  b u d w o r m  
o c c u r s  m o r e  f r e q u e n t l y  in  L o u i s i a n a  a n d  s t a t e s  e a s t  of t h e  M i s s i s s i p p i  
R i v e r .  P r i o r  to  th e  e n t r a n c e  o f  t h e  b o l l  w e e v i l  i n t o  t h i s  c o u n t r y ,  t h e  
b o l l w o r m  a n d  c o t t o n  l e a f w o r m  w e r e  t h e  m o s t  d e s t r u c t i v e  p e s t s  of 
c o t t o n .  T h e  b o l l w o r m ,  k n o w n  a l s o  a s  t h e  t o m a t o  f r u i t w o r m  o r  c o r n  
e a r w o r m ,  f e e d s  o n  a t  l e a s t  70 s p e c i e s  of p l a n t s .  T h r e e  a n d  f o u r  g e n ­
e r a t i o n s  w i l l  u s u a l l y  o c c u r  in  c o t t o n .  I t  h a s  a n  e n o r m o u s  c a p a c i t y  f o r  
r e p r o d u c t i o n .  A n  i n d i v i d u a l  f e m a l e  m a y  d e p o s i t  a s  m a n y  a s  3, 00 0  e g g s .
P a t e  a n d  B r a z z e l  (5 0 )  f o u n d  t h a t  th e  b o l l w o r m  a n d  t o b a c c o  b u d ­
w o r m  s h o w e d  a  d e f i n i t e  r e s i s t a n c e  to D D T  in  t e s t s  c o n d u c t e d  t h r o u g h ­
o u t  M i s s i s s i p p i  i n  1963 .
C u r l  a n d  W h i t e  (2 6 )  s t a t e d  t h a t  t h e  p i n k  b o l l w o r m  ( P e c t i n o p h o r a  
g o s s y p i e l l a ) w a s  f i r s t  f o u n d  in  c o t t o n  f i e l d s  in  t h e  U n i t e d  S t a t e s  in  1 9 17 .  
T h e  e a r l y  i n f e s t a t i o n s  w e r e  e r a d i c a t e d ,  bu t  a s  m o r e  c o t t o n  w a s  p l a n t e d  
n e a r  the  M e x i c a n  b o r d e r ,  a p p a r e n t l y  in  t h e  r a n g e  of  f l i g h t  of a d u l t  
m o t h s  f r o m  th e  L a g u n a  a n d  o t h e r  c o t t o n  d i s t r i c t s  o f  M e x i c o ,  e r a d i c a ­
t i o n  b e c a m e  l e s s  s i m p l e .  P a r t  o r  a l l  o f  s i x  c o t t o n  s t a t e s ,  A r i z o n a ,
N e w  M e x i c o ,  T e x a s ,  O k l a h o m a ,  L o u i s i a n a ,  a n d  A r k a n s a s ,  a r e  c u r r e n t l y  
i n f e s t e d  w i t h  p i n k  b o l l w o r m .
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T h e  p i n k  b o l l w o r m  l i v e s  p r i m a r i l y  on  c o t t o n ,  a c c o r d i n g  to  C u r l  
a n d  W h i t e  ( 2 6 ) .  I t  l a y s  i t s  e g g s  on a  g r e e n  b o l l  o r  o t h e r  p a r t s  o f  t h e  
p l a n t .  T h e  l a r v a  h a t c h e s  a n d  i m m e d i a t e l y  b o r e s  i n t o  t h e  b o l l  a n d  
a t t a c k s  t h e  s e e d .  A s  s o o n  a s  t h e  c o n t e n t  of  o n e  s e e d  i s  e a t e n  i t  e n t e r s  
t h e  a d j a c e n t  o n e .  A s  a  r u l e ,  t h e  l a r v a  w o r k s  w i t h i n  t h e  l o c k ,  b u t  
i t  m a y  d r i l l  a  h o l e  t h r o u g h  i n t o  a n  a d j o i n i n g  l o c k  a n d  e n t e r .  I t  n e v e r  
l e a v e s  o n e  b o l l  to  a t t a c k  a n o t h e r .  T h e r e  m a y  be  a s  m a n y  a s  s i x  g e n ­
e r a t i o n s  d u r i n g  o n e  y e a r .
T h e  g r e a t e s t  d a m a g e  d o n e  by th e  p i n k  b o l l w o r m ,  w r o t e  B r o w n  
a n d  W a r e  (1 4 ) ,  i s  to  t h e  l i n t  a n d  s e e d ,  y i e l d  a n d  q u a l i t y  b o t h  b e i n g  
r e d u c e d .  C o n t r o l  m e a s u r e s  a r e  b o t h  n a t u r a l  a n d  a r t i f i c i a l .  I n s e c t i ­
c i d e s  t h a t  h a v e  b e e n  u s e d  s u c c e s s f u l l y  a r e  b e n z e n e  h e x a c h l o r i d e  a n d  
D D T .  R e g u l a t o r y  p r o g r a m s  u s e d  h a v e  b e e n  s t r i c t  q u a r a n t i n e  of  i n ­
f e s t e d  a r e a s ,  s e e d  s t e r i l i z a t i o n ,  b u r n i n g  of  t h e  g i n  t r a s h ,  a n d  d e s t r u c ­
t i o n  o f  s t a l k s  a n d  o t h e r  f i e l d  d e b r i s  by  a  c e r t a i n  d a t e  in  th e  f a l l .
T h e  c o t t o n  l e a f w o r m  (A l a b a m a  a g r i l l a c e a ) w a s  o n c e  a  s e r i o u s  
p e s t ,  b u t  n o w  c a n  b e  r e a d i l y  c o n t r o l l e d  w i t h  i n s e c t i c i d e s ,  r e p o r t e d  
R a i n w a t e r  ( 5 4 ) .  T h e  l e a f w o r m  c a t e r p i l l a r  f e e d s  e x c l u s i v e l y  o n  c o t t o n .  
" T h e  a d u l t  l a y s  b l u i s h - g r e e n  e g g s  s i n g l y  on  th e  u n d e r s i d e  of y o u n g  
l e a v e s .  T h e  e g g s  h a t c h  w i t h i n  a  f e w  d a y s  a n d  t h e  s m a l l  w o r m s  f e e d  
o n  th e  u n d e r s i d e  of  t h e  l e a v e s . "  T h e  l e a f w o r m  d e s t r o y s  t h e  c o t t o n  
l e a v e s  b e f o r e  t h e  c r o p  i s  m a t u r e d .  B e n z i n e  h e x a c h l o r i d e ,  t o x a p h e n e ,  
a n d  c a l c i u m  a r s e n a t e  a r e  a l l  e f f e c t i v e  c o n t r o l s  of  t h i s  i n s e c t .
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T h e r e  a r e  a  n u m b e r  o f  s p e c i e s  o f  s u c k i n g  o r  p i e r c i n g  i n s e c t s  
a n d  s p i d e r  m i t e s  t h a t  a t t a c k  c o t t o n .  T h e s e  a r e  t h r i p s ,  a p h i d s ,  f l e a -  
h o p p e r s ,  p l a n t  b u g s ,  s t i n k  b u g s ,  s p i d e r  m i t e s ,  a n d  c o t t o n  s t a i n e r s .
T h r i p s ,  A n d r e w s  (1) s a i d ,  o f t e n  a t t a c k  c o t t o n  i n  t h e  s e e d l i n g  
s t a g e .  T h e y  f e e d  on  t e r m i n a l  b u d s .  T h r i p  i n j u r y  to  y o u n g  c o t t o n  
i n c r e a s e s  v e g e t a t i v e  g r o w t h  a n d  d e l a y s  f r u i t i n g .  C o t t o n  u s u a l l y  o u t ­
g r o w s  e a r l y - s e a s o n  t h r i p  i n j u r y  a n d  p r o d u c e s  a  n o r m a l  c r o p  i f  i t  i s  
p r o t e c t e d  f r o m  o t h e r  i n s e c t s .  T h e  m o s t  s e v e r e  t h r i p  d a m a g e  u s u a l l y  
o c c u r s  w h e r e  c o t t o n  i s  p l a n t e d  a f t e r  t u r n i n g  u n d e r  a  c o v e r  c r o p ,  o r  
w h e n  i t  i s  g r o w n  a d j a c e n t  to s m a l l  g r a i n s  o r  o n i o n s ,  T h r i p s  m a y  be  
c o n t r o l l e d  by th e  u s e  o f  i n s e c t i c i d e s .
T w o  t y p e s  of a p h i d s  a t t a c k  c o t t o n ,  a c c o r d i n g  to  B r o w n  a n d  W a r e  
( 1 4 ) .  T h e  m o s t  i m p o r t a n t  s p e c i e  i s  A p h i s  g o s s y p i i .  O n e  ty p e  a t t a c k s  
t h e  r o o t s  a n d  t h e  o t h e r  a t t a c k s  t h e  t o p s  o r  t h e  a b o v e - g r o u n d  p o r t i o n  
of  th e  p l a n t s .  T h e  t y p e  t h a t  a t t a c k s  t h e  a b o v e - g r o u n d  p o r t i o n  i s  
w o r l d w i d e  in  d i s t r i b u t i o n  a n d  a t t a c k s  m a n y  o t h e r  h o s t s .  M u l t i p l i c a ­
t i o n  i s  r a p i d .  T h e  a p h i d  u s u a l l y  f e e d s  o n  t h e  u n d e r s i d e  of  th e  m o r e  
s u c c u l e n t  l e a v e s  a n d  y o u n g  s t e m s .  T h e  a p h i d ' s  s e c r e t i o n ,  c a l l e d  
h o n e y d e w ,  s o m e t i m e s  c o v e r s  t h e  e n t i r e  p l a n t ,  t h u s  l o w e r i n g  t h e  q u a l i t y  
o f  t h e  c o t t o n .
T h e  c o t t o n  f l e a h o p p e r  ( P s a d l u s  s e r i a t u s ), s t a t e d  A n n a n d  (2 ) ,  i s  
f o u n d  in  a l l  c o t t o n - g r o w i n g  s t a t e s ,  b u t  h a s  d a m a g e d  m o r e  in  T e x a s ,  
O k l a h o m a ,  a n d  L o u i s i a n a .  T h e  y o u n g  a n d  a d u l t  f l e a h o p p e r s  a t t a c k  th e
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t i n y  s q u a r e s ,  c a u s i n g  t h e m  to  t u r n  b r o w n  o r  b l a c k  a n d  f a l l  o f f .  O t h e r  
h o s t  p l a n t s  f o r  t h e  f l e a h o p p e r  a r e  g o a t w e e d ,  e v e n i n g  p r i m r o s e ,  a n d  
o t h e r  w e e d s .  T h e  y i e l d  i s  r e d u c e d  m a t e r i a l l y  in  f i e l d s  w h e r e  f l e a -  
h o p p e r s  d a m a g e  c o t t o n  t h r o u g h o u t  th e  s e a s o n .  T h e  p l a n t  m a y  p r o d u c e  
a  f u l l  bu t  l a t e  c r o p  if  i n f e s t a t i o n  l a s t s  o n ly  a  s h o r t  p e r i o d .  S u l f u r  w a s  
t h e  f i r s t  m a t e r i a l  u s e d  e x t e n s i v e l y  f o r  f l e a h o p p e r  c o n t r o l .
B r o w n  a n d  W a r e  (14 )  r e p o r t e d  t h a t  s p i d e r  m i t e s  ( T e t r a n g c h u s  
t e l a r i u s ) a r e  p e s t s  of  m a n y  c r o p s ,  f r u i t s ,  o r n a m e n t a l s ,  a n d  w e e d s .  
T h e s e  m i t e s  a r e  b a r e l y  v i s i b l e  w i t h  t h e  n a k e d  e y e .  T h e i r  c o l o r a t i o n  
m a y  be r e d ,  r e d d i s h  y e l l o w ,  y e l l o w ,  o r  g r e e n i s h .  W h e n  p r e s e n t  in  
c o t t o n ,  s p i d e r  m i t e s  o c c u r  o n  t h e  u n d e r s i d e  o f  t h e  l e a v e s ,  u s u a l l y  th e  
o l d e r  l e a v e s  on  t h e  l o w e r  p a r t  o f  t h e  p l a n t .  T h e i r  l i f e  c y c l e  i s  s h o r t  
w h i c h  a l l o w s  o u t b r e a k s  to d e v e l o p  r a p i d l y .  T h e  u s e  o f  a n  e f f e c t i v e  
m i t i c i d e  i s  n e c e s s a r y  w h e n  s e v e r e  o u t b r e a k s  o c c u r .
R o s e ,  B a k e r ,  e t  a l .  (59 )  r e p o r t e d  t h a t  t h e r e  a r e  a  n u m b e r  of 
p a r a s i t i c  p r e d a t o r y  i n s e c t s  w h i c h  a t t a c k  c o t t o n  i n s e c t s .  The  m o r t a l i t y  
c a u s e d  by t h e s e  p r e d a t o r y  i n s e c t s  i s  n o t  c o n s t a n t ,  a n d  o t h e r  m e a n s  of 
c o n t r o l  o f  t h e  c o t t o n  i n s e c t s  m u s t  be  e m p l o y e d .  B i r d s  a r e  a l s o  h e l p f u l  
b e c a u s e  t h e y  s o m e t i m e s  f e e d  on  i n s e c t s .
A c c o r d i n g  to R a i n w a t e r  (5 4 ) ,  n e t  r e t u r n s  of o v e r  20 d o l l a r s  
f o r  e v e r y  d o l l a r  s p e n t  f o r  i n s e c t i c i d e  h a v e  f r e q u e n t l y  b e e n  o b t a i n e d  
by th e  c o t t o n  f a r m e r .  In  y e a r s  of h e a v y  i n s e c t  i n f e s t a t i o n s ,  t h e
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difference between profit and loss depends entirely on whether insects 
are controlled.
Defoliation, Desiccants, and Harvesting
Chemical defoliation of cotton was accidentally discovered by 
a worker at the Pee Dee Experiment Station near Florence, South 
Carolina, in the late 1930's, reported Brown and Woodall (16). Calcium 
cyanamid was being used to fertilize cotton and some of it drifted onto 
mature dew-wet cotton causing the leaves ultimately to fall from the 
plant. Following this discovery, research indicated that it was both 
possible and desirable to remove the leaves from the cotton crop prior 
to harvest. Interest in defoliation was intensified in the 1940's when 
it was found that mechanical pickers were not operating at peak effi­
ciency in rank leafy cotton.
The dropping of leaves from natural causes is associated with 
a number of conditions such as killing frosts, drought, nutrient star­
vation, and severe insect infestation.
Just what causes defoliation is not known. Scientists do know, 
however, that at the point where the leaf petioles attach themselves 
to branches, very rapid growth takes place, causing the leaves to drop. 
This is called "abscission." Certain chemicals will cause this special 
layer of cells to develop. When chemical defoliants are applied
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properly, stated Audus (3), only the leaves drop off and other parts of 
the plant are not harmed.
Brown and Woodall (16) said that there is a difference in the 
terms defoliation and desiccation. Desiccation means a drying out. 
When certain chemicals are applied to cotton, the leaves dry up but 
reamin on the plant. The same thing happens when a freeze comes 
before a frost in the fall. Frost causes leaves to crop, but a freeze 
desiccates them without their being dropped. When chemical desic­
cants are applied, the leaves stick on the plant.
Andrews (1) reported that defoliation of mature cotton plants 
is beneficial for both hand and machine harvesting. The bolls are 
exposed to the sunlight when the leaves are removed, hastening the 
opening of the bolls. By removing the leaves, boll rot caused by 
excessive leafiness and dampness is prevented on many bolls. With 
defoliation, bolls open rapidly affording a higher percentage of the crop 
to be harvested at the first picking. Often only one picking is neces­
sary. Where machines are used, only dry leaf and bract trash are 
collected with the cotton.
Louisiana research, as reported to a Louisiana Agricultural 
Extension task force on cotton production practices ^Rose, Baker, 
et al. <59l] , indicated that defoliation was a questionable practice 
under many conditions. Often farmers defoliate too early and actually
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reduce their yield, more than offsetting the benefits gained from 
defoliation.
A report of the Cotton Defoliation Conference (22) summarized 
the benefits of defoliation as follows; (1) Earliness in boll opening.
(2) Increased speed of hand picking, which is particularly true where 
cotton grows very dense and rank. Work in defoliated fields is more 
pleasant to the pickers and, because of more dew-free hours in the 
day and more cotton often being open at one time, the amount of cotton 
harvested by a hand picker in one day is usually higher. (3) Defolia­
tion has a direct effect on insect control. Boll weevils are noted to 
leave defoliated fields almost immediately, and damage to open cotton 
by heavy aphid populations or late leafworm infestations may be pre­
vented. (4) Defoliation is an effective means of control of the boll 
rot disease of cotton which causes great losses in wet seasons.
(5) Seed from defoliated plots were found lower in moisture and free 
of fatty acid content than seed from non-defoliated plots. Defoliation 
at the appropriate time improved seed germination by as much as 20 
per cent.
Defoliation becomes almost a necessity in the case of cotton 
to be harvested mechanically.
Brown and Woodall reported that Arkansas research (16) indi­
cated that defoliation likely would be profitable under the following
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conditions: (1) When harvesting is to be done mechanically. How­
ever, if plants are short with few leaves present, and the leaves are 
leathery rather than tender, defoliation may not be necessary for 
successful mechanical harvesting. (2) When plants are tall, leafy, 
and succulent. (3) When fruit set is heavy. (4) When plants have 
'cut-out* but not completely inactive. (5) When second growth is 
not excessive.
Brown and Woodall (16) said that Arkansas findings indicated 
that defoliation may not be profitable under the following conditions:
(1) When plants are small. (2) When a large number of immature 
bolls and leaves are present. (3) When a large percentage of the 
leaves have fallen due to natural causes. (4) When boll set is light.
(5) When leaves are inactive or toughened by drought. (6) When a 
killing frost is imminent.
There are many factors, stated Brown and Woodall (16) that 
may determine the profit or loss from the use of harvest-aid chemi­
cals. An evaluation of the potential benefits and the requirements 
necessary to obtain good defoliation, together with a review of the con­
ditions that favor good and poor defoliation, will aid the farmer in 
answering the question, "Is defoliation profitable ?'*
Proper timing is the key to successful defoliation, according 
to Moore and Thomas (46). Approximately 60 per cent of the bolls
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should be open when defoliants are applied. Defoliants will injure 
those bolls which are less than 35 to 40 days of age.
Bottom defoliation in Louisiana has not proven to be an econ­
omical practice, reported Baker (4). A wide variation of results has 
been obtained because of the widely varying weather conditions which 
prevail in the Mississippi valley. Application may be made from the 
air or on the ground. Defoliants are sprayed commonly from the air 
at rates of 3 to 10 gallons per acre. Most experiment stations recom­
mend 5 to 10 gallons. One of the more commonly used materials for 
defoliant dusts is calcium cyanamid. This material contains about 57 
per cent of calcium cyanamid. The recommended rate will vary from 
25 to 40 pounds per acre. Another dust which is commonly used is 
sodium chlorate. About 50 per cent of this is active ingredients. 
Suggested rates are from 25 to 30 pounds per acre. Sodium chlorate 
which contains approximately 18. 5 per cent active ingredients may be 
used as a spray. Magnesium chlorate and organic phosphorus com­
pounds are also used. The organic phosphorus compounds are more 
efficient and dependable.
Tharp (72) said that the desiccants used are pentachlorophenol 
and arsenic acid. Desiccants are usually only recommended when the 
plants are so inactive that they do not respond properly to defoliants, 
or when the plants exhibit a large amount of second growth of leaves.
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Rose, Baker, et_al. (59), reported that harvesting is the most 
costly phase of cotton production. The two methods are hand harvest­
ing and mechanical harvesting. Cotton has been harvested by hand 
since the beginning of its culture.
Andrews (1) reported that there are two means of harvesting by 
hand. One is known as picking, in which the seed cotton only is picked 
carefully from every bur and is as free as possible of leaves, bract, 
and trash. In the other, referred to as snapping, the open bolls are 
collected from the plants as a whole, burs, seed cotton and all, and 
cleaned out afterward.
In the Mississippi valley, reported Rose, Baker, jst al. (59),
90 per cent or more of hand «>har vested cotton is picked rather than 
snapped. Cotton producers normally allow snapping only in extremely 
wet falls when cotton is in the field in December and January.
Hand harvesting may begin as soon as a few bolls are open. 
Normally, in the Mississippi valley, there are first and second pick­
ings, and then what is referred to as a scrapping. The availability 
of good hand pickers has been declining since World War H, but ginning 
facilities for cleaning, drying, and storing cotton have improved con­
stantly.
The percentage of mechanical harvesting has steadily increased 
since World War II. Mechanical harvesters include the stripper type
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and the spindle type. The spindle type is used in Louisiana. Inter­
national Harvester. John Deere. Allis-Chalmers, and Rust are the 
spindle-type pickers that are extensively used in the Mississippi valley. 
Mechanical harvesting ranges in cost from 15 to 20 dollars per bale, 
compared with approximately 50 dollars per bale for hand harvesting, 
reported Woolf (77).
Smilie, Thomas, and Standifer (64) found that when operated 
under the conditions for which it is adapted, the spindle-type cotton 
picker is a much cheaper method of harvesting than hand picking. Its 
superiority is increased when the machine-picked cotton is ginned on 
gins equipped with excess moisture removing driers, seed cotton 
and lint cleaning equipment.
Christidis and Harrison (18) reported that suitable varieties 
with plants maturing most of their bolls at approximately the same 
time, proper cultural methods, care in the operation of the picker, 
etc., are additional factors for a further increase in efficiency of 
defoliation.
Handling and Ginning
Until near the end of the Eighteenth Century and the beginning 
of the machine age, cotton lint quite generally was separated from the 
seed by hand. This process involved a great deal more labor than the
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hand-picking process. Brown and Ware (14) reported that the smaller 
gin used in India many centuries ago was the first gin on record. This 
ginning principle worked most efficiently with the smooth-seeded or 
sparsely fuzzy types of cotton like Sea Island. Egyptian, or most of 
the Indian and Chinese varieties.
According to The Fabric of Civilization (31), the great break­
through in ginning came in 1792 when Eli Whitney, a New Englander, 
while visiting in the South, developed the first hook or spiked type 
gin. In May, 1793, Whitney returned to New England where he secured 
better tools and materials to complete his machine. On June 20, 1793, 
he applied for a patent, which was granted to him on March 14, 1794.
In May, 1796, two years after Whitney obtained his patent, Hodgen 
Holmes of Augusta, Georgia obtained a patent on an improved gin. 
Holmes' improvement over Whitney's gin consisted of the substitution 
of circular saws for the rows of hooks and flat iron strips for the 
slotted bar. Before the Civil War, a gin house with a screw press for 
baling cotton was a familiar sight on every large plantation in the South.
The modern saw-gin of today exhibits great contrast to the 
original plantation gin. A quarter of a million dollars must now be 
invested in a complete modern ginning system, which includes usually 
at least two tower driers, two or three lint cleaners, one seed cotton 
cleaner, a stick and bur machine,^and other special equipment. These
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high-capacity gins can turn out 12 to 15 bales per hour, reported Covey 
and Hudson (24). Many complaints have been voiced by mills that gins 
now over-dry and over-machine the cotton fiber, thus reducing the 
quality and staple length. With the present methods of harvesting, 
this type of ginning is necessary.
Changes in ginning have been as revolutionary as the changes 
in cotton production, which include mechanical harvesting and chemical 
weed and insect control.
Covey and Hudson (24) reported that selection of a gin by com­
parison of services is a common approach by producers. Many farmers 
select ginners of integrity and good reputation within a reasonable 
hauling distance and compare their services. Every farmer will find it 
to his advantage to become acquainted with all the conditioning and 
other special ginning equipment which is available in the gin.
Quality, Marketing, and Utilisation
For many years the two primary factors to determine cotton 
quality have been grade and staple length.
Staple length of the fiber is very important to the spinner. Long 
fiber is needed in making fine yarns. As a rule, longer fiber will also 
be stronger and finer. The lengths of American Upland cotton, said 
Cardozier (17), are usually classified as follows:
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Short staple Less than 1 inch long
Medium staple 1 to 1-3/32 inches long
Long staple 1-1/8 to 1-11/32 inches long
Strength determinations, stated Hudson and Aguillard (36), 
are now made with the use of such instruments as the Pressley strength 
tester. Strength of Upland cotton ranges from 60, 000 pounds to about 
110, 000 pounds per square inch, and is generally rated in the follow­
ing manner:




65 and below Weak
Fineness, reported Hudson and Aguillard (36), is another com­
mon value which is utilised in fiber evaluation. This test is generally 
called the Micronaire, and it ranges as follows:
Below 3. 0 Very fine
3. 0 - 3. 9 Fine
4. 0 - 4. 9 Average
5. 0 - 5. 9 Coarse
6. 0 and above Very coarse
Other measurements are being more commonly used by the 
trade. Even though cotton quality may still be a somewhat vague 
term, great strides have been made toward more accurately identi­
fying cotton quality.
Generally speaking, the methods of cotton marketing have 
changed little in the last 100 years. Less progress has probably been
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made in cotton marketing than in cotton production. Some of the 
methods used prior to the Civil War are still in use today.
Cardozier (17) reported that by the time cotton is ginned and 
ready for market, some 7 or 8 months have been spent in its production. 
A lot of hard work, management, and money have been spent in grow­
ing and harvesting the cotton. Yet the efforts of 7 or 8 months can 
largely be erased if thorough study and intelligent thought are not 
given to the consideration of marketing.
The Government Loan Program, which was begun in 1933, has 
greatly assisted farmers in their marketing. The Smith-Doxie Class­
ing Service has also been an important contribution to our marketing 
system.
According to Andrews (1), cotton is most frequently thought of 
in terms of the "fluffy white fiber that is the world's most important 
textile material." Not wo well remember is the fact that the cotton 
plant yields a greater quantity of human food and animal feed than it 
does of the fiber that bears its name. With each 100 pounds of lint, 
the cotton plant yields about 175 pounds of cottonseed. Only about 10 
per cent of this quantity of seed is needed to plant the following year's 
crop. The remainder provides the basis for the cottonseed processing 
industry and furnishes the cotton producer with 10 to 15 per cent of 
his total income from the cotton crop.
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Brown and Ware (14) divided the commercial products of 
cottonseed into four divisions: oil, cake and meal, hulls, and linters. 
The oil is the most valuable of the four products listed. It normally 
accounts for 50 to 55 per cent of the total value of the four. Cotton­
seed oil is primarily a food product and nearly all of its sub-products, 
when refined, enter into foods. The second most valuable product 
of cottonseed is cake or meal, which is used almost entirely as a 
feed for livestock. It is known as a protein concentrate. Hulls are 
the least valuable of the four main products obtained from cottonseed. 
Like meal, they are used primarily in the feeding of livestock, but as 
a carbohydrate ruffage. Linters have a wider variety of uses than 
any other cottonseed product. It is used in the production of felts, 
batting, mattresses, upholstery for furniture and automobiles, and 
many other uses.
Andrews (1) stated, "the final payoff in the long series of cotton 
growing, marketing, and processing steps comes when the ultimate 
consumer wears the cotton as clothing, sleeps on cotton sheets," or 
rides on automobile tires made of cotton cord. He said, "It is only 
after the fibers have been cleaned, carded, twisted together and inter­
crossed, and otherwise manipulated and treated that they take on the 
form in which they serve the needs of mankind."
An increase in cotton utilisation must be obtained if cotton is
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to hold its own with man-made fibers. Andrews (1) stated that today 
this is the most crucial problem facing the entire cotton industry.
Many of cotton's traditional markets are being eliminated each day by 
substitutes. "The potential market for cotton is increasing constantly 
because of the growth in the population. Consumption, however, varies 
considerably from year to year with business conditions and is being 
affected more and more by competition with synthetic fibers and paper." 
If cotton is to maintain its traditional share of the market, increased 
efforts in utilization research will be necessary.
ANALYSIS OF FACTORS AFFECTING 
PRODUCTION OF COTTON
Modern cotton production had its beginning in the 1930's. First 
came greatly improved varieties produced by hybridisation. Then 
came mechanization with the use of the row-crop tractor and mechani­
cal and other flame cultivators. During and immediately after World 
War II, the use of fertilizers increased greatly. After World War H, 
a wider selection of more efficient insecticides was available. Since 
1950, the increased use of mechanical harvesting and chemical weed 
control has been well developed. More efficient quality evaluation 
has had increasing attention in the early 1960's.
These factors have contributed to increasing cotton yields, 
improving quality, and decreasing the cost of production. A detailed 
analysis of how different factors have affected cotton production from 
the 1930's to the present and what the future results may be is given 
in this section.
Information was obtained by review of literature on cotton, by 
participation on the Louisiana Agricultural Extension Task Force Study 
Committee On Cotton Production Practices, and by personal observa­




Since 1930, cotton varieties grown in Louisiana have decreased 
in number and in variation among varieties. Prior to this time, cotton 
varying from the Sea Island (1-1/2 inch) type to the Half and Half (3/4 
inch) type was being grown. At one time there were over 200 differ­
ent varieties being used in Louisiana. Half and Half, which was a 
high-yielder and had high lint per cent, was very short in staple.
Before the early 1930's no one had been able to combine length, high 
yield, and high lint per cent. The Delta and Pine Land Company 
accomplished this through a hybrid cross, and the other cotton breeders 
followed suit shortly thereafter. Varieties have gradually become 
more similar. There are still characteristic varietal differences, but 
the differences are much smaller today than in the past.
Very recently, however, a number of varieties have appeared 
on the market which possess special characteristics. During the past 
few years many cotton producers have become very interested in early 
maturing varieties because of weather conditions. There are advantages 
and disadvantages to these early varieties. There are several prac­
tices which affect earliness besides the inherent characteristics of 
the variety. Among them are:
1. Rate of fertilisation. Researchers in Mississippi placed 
120 pound* of nitrogen under a group of early maturing varieties
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and 60 pounds of nitrogen under a group of late maturing varieties. 
The late maturing varieties with 60 pounds of nitrogen were har­
vested first, showing that fertiliser affects maturity as much or 
more than does variety.
2. Date of planting. About 150 days are required for the 
boll to mature on any variety.
3. Insect programs. There are some indications that some 
insecticides delay maturity.
For early cotton, a producer should choose an early maturing 
variety, fertilize with nitrogen lightly, plant as early as possible, and 
practice an insect control program that will not delay maturity. It 
takes an above-average farmer to carry out these practices and not 
sacrifice some yield.
In a modern mechanized cotton operation 20 to 30 per cent of 
the total acreage could be placed in an early-maturity program in 
order to spread the harvest date and to average out weather damage.
If a severe wilt problem exists, the producer may want to con­
sider a wilt-resistant variety. The following varieties possess some 
resistance to fusarium wilt) however, if a fusarium wilt root-knot 
complex is a problem, these do not possess sufficient resistance.
They are Coker 100A, Empire, Dixie Queen, Carolina Queen, Rex, 
and Auburn M. Soil fumigation can be used in conjunction with these 
varieties or may be used alone.
To date there are no true hybrids available to the cotton farmer. 
There is a varietal mix available which is produced under high
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cross-fertilization conditions. This mix has some hybrid vigor, but 
is not a true hybrid, according to Baker (6). Hybrids may come in 
the future.
Baker (6) presented the following brief descriptions of varieties 
presently being grown in Louisiana:
Deltapine 15 was developed by the Delta and Pine Land 
Company of Scott, Mississippi. This variety has been grown 
extensively throughout the South, although in recent years the 
larger acreage has been in Mississippi and adjoining states.
It arose from a complicated series of Upland hybrids pro­
duced by Early Ewing of the Deltapine Company. It is very 
susceptible to fusarium wilt and root-knot, but moderately 
tolerant to verticillium wilt, and has high lint per cent. It is 
moderately susceptible to bacterial blight.
Deltapine Smooth Leaf was developed and distributed by the 
Delta and Pine Land Company, Scott, Mississippi. It is a 
selection out of Deltapine 15 which has less pubescence and 
was released in 1957. Deltapine Smooth Leaf is rapidly re­
placing Deltapine 15 on the farms in Louisiana. A selection 
from a smooth line of Deltapine was made in order to obtain 
a better grade of machine-picked cotton. It is similar to 
Deltapine 15, but has been slightly more productive and ear­
lier on some soils. One chief objection is its susceptibility to 
fusarium wilt.
Fox-4 is an early maturing variety in the Mississippi 
valley. It was derived by selection from Deltapine Fox which 
in turn originated from a cross of Deltapine 14 and Stoneville 
2B. It has improved spinning quality of fiber and has more 
tolerance to fusarium and verticillium wilt than Fox. The 
chief objection is lack of storm-resistance.
The Deltapine 45 variety has just been released for the 
1964 growing season. It was developed by the Delta and Pine 
Land Company of Scott, Mississippi as a selection from 
Fox-4. It possesses more tolerance to both verticillium and 
fusarium wilt than any other Delta and Pine Land variety, and, 
in addition, it is an early-maturing variety.
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Stoneville 7A was developed and distributed by the Stone­
ville Pedigreed Seed Company, Stoneville, Mississippi, and 
was released in 1962. This variety moderately resists verti­
cillium wilt. It was developed from Stoneville 7. It is a high 
lint per cent variety and has improved fiber quality over 
Stoneville 7.
Stoneville 213, developed from a selection of Stoneville 7 
and distributed by the Stoneville Pedigreed Seed Company of 
Stoneville, Mississippi in 1962, was selected for earliness and 
slightly stronger fiber and has the same moderate verticillium 
wilt-resistance as Stoneville 7.
Stoneville 3202 was developed and distributed by the Stone­
ville Pedigreed Seed Company, Stoneville, Mississippi. It is 
an early maturing variety, selected out of Stoneville 5.
Delfos 9169 was developed and distributed by the Stoneville 
Pedigreed Seed Company, Stoneville, Mississippi. Presumably, 
it was developed from a natural cross between Stoneville 2B 
and the old Delfos varieties. This variety fruits slowly and is 
late maturing; bolls are larger than Deltapine 15. Gin turnout 
equals that of Fox but is less than that of Deltapine 15.
Rex was developed and distributed by the Arkansas Agricul­
tural Experiment Station, Cotton Branch Station, Marianna, 
Arkansas and released to growers in 1958. It is an early- 
maturing variety of the Empire type and has resistance to bac­
terial blight and fusarium wilt. It is a short plant type, close 
fruiting cotton with medium to large bolls. It is also tolerant 
to verticillium wilt. Its chief objection is low fiber strength 
and its tendency to lodge.
Rex Smooth Leaf was developed by the Arkansas Agricul­
tural Experiment Station and was released in 1963. The smooth 
leaf factor was transferred from an okra leaf to Rex through a 
series of crosses and backcroases. It is similar to Rex other 
than the smooth leaf character.
Stardel was developed and distributed by the Department of 
Agronomy, Louisiana State University, Baton Rouge, Louisiana. 
It was selected from a cross between a strain of Stoneville and
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a strain of Deltapine 14, and was commercially released in 1955. 
This variety has the highest yarn strength of any medium staple 
variety grown commercially in the Mississippi valley. It is a 
medium maturing variety with small boll, and above-average 
gin turnout* Its chief objection is its susceptibility to verti­
cillium and fusarium wilt.
Coker 100A was developed by the Coker Pedigreed Seed 
Company, Hartsville, South Carolina and distributed to growers 
in 1957. This is a later name for Coker 100 WR which was 
developed from a cross of Coker 100 by Clevewilt. It is resis­
tant to fusarium wilt when there are no root-knot nematodes 
present. It tends to lodge under conditions conducive to excessive 
vegetative growth.
Carolina Queen is a new variety developed by Coker Pedi­
greed Seed Company and was released to growers in 1963. It 
is a selection from a cross of Coker 100 Wilt and Empire. It 
is resistant to fusarium wilt and slightly more determinate than 
Coker 100A. It also has a higher lint per cent than Coker 100A.
Auburn 56 wa  ^developed at the Alabama Experiment Station 
by selections fron^ 'a cross of Coker 100 with Cook 307, back- 
crossed to Coker 100 WR. It is one of our most highly tolerant 
varieties to root-kpot nematodes and fusarium wilt. Boll sise 
may be classified/as medium. Fiber is average in strength.
Lint per c^ nt is lower than Deltapine 15 but this is more than 
compensated-for by seed cotton yield when the wilt nematode 
complexes are a problem. Its chief objection is a tendency to 
lodge under rank growing conditions.
Dixie King was developed and distributed by Bobs haw Pedi­
greed Seed Company, Indlanola, Mississippi. It is similar in 
appearance to Empire and presumably is a selection from a 
three-way cross involving Empire, Coker 100, and Bobshaw 1A 
varieties. This big-boll variety is resistant to fusarium wilt 
and tolerant to verticillium wilt. Its chief objections are it 
tends to grow rank on high fertility soil and the stalk tends to 
be weak.
Empire WR, developed by the Georgia Agricultural Experi­
ment Station, Experiment, Georgia and released to growers in 
1944. It is a larger boll variety which was selected from
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Stoneville 2 and probably was a natural hybrid of Stoneville 2 
and Clevewilt. The current variety is Empire WR 61 which 
is a selection out of Empire WR.
DeKalb 108 was developed and distributed by the DeKalb 
Agricultural Association, Inc., Athens, Georgia. It is a mix 
of unknown varieties grown under high crossing conditions. The 
majority of the varieties are probably eastern type such as 
Empire, Coker, Auburn, Plains, etc. It has been a high yielder 
in some states and is about average or above in most tests in 
Louisiana.
DeKalb 220 was developed and distributed by the DeKalb 
Agricultural Association, Inc. , Athens, Georgia, and was a 
mix of unknown varieties grown under conditions conducive to 
high crossing. The majority of the varieties are probably 
Delta type, such as Fox, Stoneville, Deltapine Smooth Leaf,
Dixie King, etc. It has not been tested extensively in Louisiana.
The four-year average of eleven of the above-described varieties 
grown at Alexandria, Bossier City, and St. Joseph in the years I960 
through 1963 are shown in Table II. Top yielding varieties for the 
four-year average at the above three locations were: Stoneville 7A, 
Stoneville 213, Stardel, and Deltapine Smooth Leaf. As can be noted, 
there is no one best variety for a particular area. At present, 70 per 
cent of the Louisiana cotton acreage is planted in Deltapine varieties. 
However, this percentage has been declining in recent years.
Delinted treated seed with high germination should always be 
planted, preferably seed with a germination of above 80 per cent 
when available. Seed should not be more than two years from the 
breeder's stock (second-year certified, red tag). Research from the 
Mississippi Experiment Station showed a definite decrease in yield
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TABLE II
FOUR-YEAR AVERAGE OF ELEVEN COTTON 
VARIETIES GROWN AT ALEXANDRIA, BOSSIER CITY, 
AND ST. JOSEPH, LOUISIANA (56)
FROM I960 THROUGH 1963
4-year
Yield: average
Variety Pounds o£ lint per acre three
Alexandria Bossier Citv ft. Joseph Locations
Stoneville 7A 1304 876 1238* 1139*
Stoneville 213 1231 773 1302* 1102*
Stardel 1223 798 1261 1094
Deltapine Smooth Leaf 1188 765 1285 1079
Fox-4 1175 811 1203 1063
Auburn 56 1187 764 1213 1055
Stoneville 3202 1213 706 1241 1053
Delfos 9169 1203 790 1111 1035
Dixie King 1163 691 1131 995
Coker 100A-WR 1078 697 1086 953
Rex 1097* 758 991* 949
* Three-year average at St. Joseph.
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after the second year certified.
According to Baker (7), the development of the cotton plant 
falls within the following time limits. The information applies only 
to cotton crops which are developing normally and are not beset by 
outside influences such as insects, diseases, drought, or nutrient 
deficiencies. Varying climatic conditions and variety differences 




From planting to emergence 7 4 10
From emergence to square 32 27 38
From square to white bloom 23 20 25
From white bloom to open boll 55 45 66
June blooms 45 55
July blooms *55 66
(Rich soil 4 to 5 days later 
than thin soils)
From bloom to full grown boll 21 20 25
Average number of days from 
planting to peak blooming 90
Critical period after blooming 13 20
which determines fiber length
(Available soil moisture during
this period is the limiting factor
in determining length of lint in
a given variety)
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Number of Day 
Average Low________High
Strength of fiber determined 30 25 40
after maximum length is reached 
(16-18 day a after blooming)
Time required to produce
normal crop 150 130 170
Time from first white bloom 
until 60 per cent of crop is
open 85 75 95
The next big break-through in cotton breeding may be the pro­
duction of a true cotton hybrid. This very well may occur within the 
next 5 to 20 years. Hybrids would increase production from 15 to 20 
per cent. In the meantime, improvements will be made in disease 
resistance, fiber quality, and adaptation to mechanisation, etc. Var­
ieties alone will not solve a cotton farmer's problems, but they offer 
him another tool to use in meeting them.
Climate and Moisture Requirements
Cotton production in Louisiana and other Delta states is affected 
as much or more by weather variability than in any other cotton 
producing area. Variability in the growth and production of cotton is 
influenced greatly by temperature, moisture, and light. Tempera­
ture affects both cotton seed germination and seedling growth.
Soil temperature continues to exert an important influence on
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the growth and development of the cotton plant throughout the season. 
Because the plant soon develops its root system to depths at which 
temperature rises or falls only gradually through the summer, 
the grower's main concern with temperature relates to the air tempera- ■ 
tures that occur when the plants are well past the seedling stage of 
development.
When the soil is dry, the soil and mean temperatures will be 
about the same. Wet soil temperature is usually 3 to 5 degrees lower 
than the mean temperature. In Louisiana, fall temperatures greatly 
affect yield, early frosts and early freezes.
One of the most damaging factors in Louisiana cotton production 
is an excess of water during harvest season. This occurred in 1957 
and 1958, reducing yields drastically and hampering mechanical har­
vesting. This is one of the primary reasons that producers in 
Louisiana have become vitally interested in early-maturing varieties.
Sunlight is another major weather factor. Cotton produces best 
if the weather is relatively cloudless during the greater part of its 
period of active growth.
What can the producers do about weather? Utilize the law of 
probability! He should know the chance or probability of temperature, 
rainfall, and other weather conditions in his locality during critical 
periods. He should practice land management, drainage, and land 
leveling. He should consider supplemental irrigation.
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Soil Preparation, Seeding, Fertilization, 
and Cultivation
A cotton production program is greatly influenced by soil pre­
paration. Soil preparation includes complete destruction of residue 
from the past season's crop, seedbed preparation, drainage, elimina­
tion of hard-pans, and destruction of weed populations.
Research has shown that excessive and destructive tillage 
impairs the ability of plants to use moisture and nutrients most effi­
ciently and tends to increase production costs. In some areas of 
Louisiana it is not unusual for eight or more preplanting operations to 
be used. The purpose of most of these trips over a field is for surface 
refinement. However, rains and prolific weed growth are factors 
that often encourage excessive tillage.
Good soil preparation will have a favorable influence on all 
phases of production, from planting through harvesting. With the rapid 
increase in precision planting, precision application of herbicides for 
weed control, high-speed multiple row-cultivation, supplemental 
irrigation, and mechanical harvesting, greater emphasis is being placed 
on soil preparation.
Today, in Louisiana, several different tillage systems are used, 
depending on soil type, soil density, soil moisture conditions, residue 
situation, and equipment available. A typical system for preparing
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land for cotton consists of cutting the old stalks immediately after 
harvest, disking at least once in the fall, subsoiling if applicable, 
disking again in early spring, bedding, applying fertiliser, hipping, 
and pulverizing the seedbed immediately before planting. Hie total 
of these operations will usually range from 8 to 15 dollars or more 
per acre.
In addition, some farmers disk prior to hipping in an effort to 
refine the seedbed and eliminate weeds on the top of the beds. Find­
ings at the Delta Branch Experiment Station, reported Rose and Baker, 
(59), indicate that soil preparations can be overdone on light or sandy 
soils. This over-preparation can involve not only the expenditure of 
excessive time and money but may be detrimental to the soil or to the 
crop. The Macon Ridge Experiment Station is in agreement with the 
Mississippi Delta Experiment Station that light or sandy soils should 
not be disturbed until late winter or early spring.
Buckshot soils, Sharkey clay, are extremely difficult to pre­
pare for cotton planting in the spring, according to Rose, Baker, et al. 
(59). Preparation of these soils should be done in the fall or early 
winter. Good drainage is essential. Nitrogen, as anhydrous ammonia 
or ammonium nitrate, can be applied in the winter or early spring 
with efficiency comparable to any other time of application.
Land-forming values are tremendous. Louisiana has always
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been concerned with drainage, and much of the land requires artificial 
drainage to make it fit for cultivation. The average rainfall is over 
50 inches annually and it is necessary to move this water off with the 
least possible crop and soil damage.
Potholes are also a problem in many fields. Working the whole 
field is often delayed by conditions prevailing in a small portion of the 
field. Row direction, slope, and drainage are all important.
Land forming and land leveling for drainage as well as irriga­
tion have been proven desirable and economic practices by the Experi­
ment Stations in both Mississippi and Arkansas. The feasibility of these 
practices is determined by the type of soil and the managerial ability 
of the operator.
Baker (8) said that,at planting time, every step should be taken 
to place the seed under the best conditions for germination and subse­
quent development. The first step is the use of good cotton seed. One 
of the best ways to insure good planting seed is to select an adapted 
recommended variety and buy seed which are "blue tag" or "red tag " 
(first year or second year certified), which have been delinted, and 
which have a known germination of at least 80 per cent.
Time of seeding or optimum planting dates have been worked 
out by the Experiment Stations for the areas concerned. In general, 
the dates for the State of Louisiana are April 22 through May 5.
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Northeast Louisiana shows a probability that the 2-inch soil temperature 
will average 68° F. for 10 days after planting, three years in four, 
on April 21. Farmers, reported Rose, Baker, et al. (59), have a 
habit of gambling on these dates. Most of them desire an early crop, 
and if the weather looks good they try to push the planting date up.
It is more important now than ever before, with the use of chemicals, 
that farmers be encouraged not to plant too early but to wait until the 
recommended date for their areas.
The next problem involved in seeding is spacing. If a pre­
emergence weed control chemical is to be applied, the soil near the 
plants must not be disturbed. Hence, it is advantageous to either hill- 
drop or drill to a stand.
Research work, according to Rose, Baker, et al. (59), showed 
that hoe labor was reduced 25 per cent by hill-dropping and pre-emerg- 
ing. Where no chemicals were used, hoe labor was cut 32 per cent 
by hill-dropping over drilling. On .the basis of this information, hill- 
dropping might save Louisiana farmers over one million dollars per 
year.
Mechanical harvesting also calls for special conditions in spac­
ing and plant population. In general, it has been found that there is 
no significant difference in yields between the plant populations of 
13, 000 plants per acre and 65, 000 plants per acre. This is a wide 
range compared to other crops. However, in order to obtain uniform
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pressure on the picker drums of mechanical harvesters, a plant pop­
ulation of 35, 000 to 45, 000 per acre is generally considered ideal.
The seeding rate will vary from 30 to 60 pounds for cross- 
plowing or mechanical chopping. When chemical weed control is to 
be used, an approximate rate of 14 to 21 pounds of mechanically delinted 
seed are generally used. The seed are hill-dropped or planted to a 
stand. Acid delinted seed range from 9 pounds to 15 pounds per acre 
under the same conditions.
As far as nutrients are concerned the cotton plant is not hard 
on the soil. Its nutrient requirements are slightly less than those of 
corn and tobacco, and considerably less than those of peanuts or 
alfalfa.
For each bale of cotton produced, the plants use about 75 pounds 
of nitrogen, 35 pounds of P2O5  *n<i 60 pounds of potash. More than 
these amounts must be present in order for the plant to absorb the re­
quired amounts. When stalks are turned back, the seed and lint in one 
bale of cotton remove approximately 35 pounds of nitrogen, 15 to 20 
pounds of available phosphoric acid, and 15 pounds of potash.
Cotton also removes considerable quantities of calcium, smaller 
amounts of magnesium, sulfur, and sodium, and minute quantities 
of boron, iron, manganese, zinc, copper, and chlorine.
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During the seedling phase of its development the cotton plant 
needs comparatively high quantities of nitrogen, phosphorus, potash, 
calcium, and magnesium. As the plant enters the squaring phase of 
development, its demand for nutrients increases rapidly along with 
its sise and tissue-manufacturing ability. Of the crop's total seasonal 
requirements for the five main plant nutrients, nitrogen, phosphorus, 
potassium, calcium, and magnesium, it accumulates about 1 per cent 
in the first 30 days of growth and about 3. 5 per cent by the end of 45 
days. During each of the next three 2-week periods, it accumulates 
6 to 8 per cent of the total that it will absorb. The greatest nutrient 
uptake occurs during the heaviest fruiting period. This is the period
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between peak blooming and first open boll.
When there is a deficiency of nitrogen, the cotton plants become 
stunted and woody. The leaves turn yellow-green and then yellow and 
are shed. Cxcessive available nitrogen increases vegetative develop­
ment and causes rank growth.
When available phosphorus is low, development of both roots 
and tops is inhibited, plants are stunted, and leaves sometimes develop 
a very dark green color.
Getting the right rate, kind, and amount of nutrients to the cotton 
plants is a major problem. Fertiliser is one of the important variable 
factors that can help determine net profits. The best method for
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Louisiana farmers is to determine fertilizer needs through soil testing. 
No two fields are exactly alike. Each area should be tested individ- 
ually. This will help the producer to make economical use of needed 
nutrients.
If a quick growth response is desired, anhydrous ammonia may 
be sidedressed in the edge of the root zone. If nitrogen is applied for 
the first time after the cotton is chopped, it should be placed 6 to 8 
inches to the side of the row and 6 inches deep.
Cotton rotation is an important step in a land-management pro­
gram. It helps maintain and increase soil productivity. Advantages 
of a good crop rotation are: (1) it insures against total crop loss in 
any one year; (2) it utilizes farm labor more efficiently; (3) it replen­
ishes organic matter and, where legumes are used, supplies additional 
nitrogen; (4) it reduces erosion; (5) it increases utilisation of native 
soil fertility; (6) it reduces plant diseases, insects, and weeds;
(7) it improves physical condition of the soil; and, (8) it makes ferti­
lizer and lime more effective.
Thus far deficiency symptoms of the other minor elements, 
iron, copper, zinc, and molybdenum have not been observed in 
Louisiana. However, molybdenum is being added to certain soils on 
which soybeans are grown in the central and upper Mississippi valley, 
particularly in Arkansas.
98
Fertilizer can be applied at planting time in narrow bands 
approximately 2. 5 inches from the seed row and 2. 5 inches below 
the level of the seed. Anhydrous ammonia should be placed 6 to 8 
inches below the seed. Additional nitrogen may be added during the 
growing season.
The Northeast Louisiana Experiment Station. Saint Joseph. 
Louisiana, rotated cotton with corn alone, with corn and soybeans 
interplanted, and with corn and soybeans on alternate double rows.
The 3-year average of cotton produced following corn and soybeans 
interplanted and corn and soybeans on alternate double rows showed 
an increase of 600 pounds of seed cotton. By improving the physical 
structure of the soil through rotation, the economic savings to the 
cotton producer was in the form of the absence of plow-soles or hard- 
pans and smaller amounts of fertiliser needed.
Some research workers in Louisiana, Arkansas, and Missis­
sippi have reported that winter legumes are of little value in increasing 
soil productivity except for the nitrogen added, and that this nitrogen 
could be bought cheaper commercially than it can be produced by 
growing winter legumes.
During the past 10 years the acreage planted to winter legumes 
has gradually diminished in some parishes of Louisiana, from about 
50 per cent of the cotton land to about 2. 5 per cent in these same
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parishes. It is this investigator's belief that in many areas winter 
legumes have a definite place in the cotton production program.
The primary purpose of cultivation after emergence of cotton 
is for weed control. However, the purpose of cultivation has been 
the subject of some controversy. Many farmers have the popular 
conception that cultivation gives the soil particles a structure com­
patible with good germination and growth. Many feel that cultivation 
also conserves soil moisture and on some soils this is true.
Cultivation can result in root pruning and moisture loss, 
and it tends to increase production costs. Precision cultivation is 
needed in depth control, soil movement, and to avoid plant injury.
Weed Control
Weeds have been defined as plants growing in places where they 
are not wanted. Weeds rank among the major pests in cotton produc­
tion, both from the standpoint of their adverse effects on yield and 
quality and the cost of control. Despite technological advances over 
the years, weed control costs still amount to nearly 20 dollars per 
acre, or the equivalent of about 4 cents per pound of lint for Louisiana 
as a whole. From before the Civil War period to 1940, major advances 
made in weed control were through cultural practices, stimulated by 
improvement of implement designs with their adaptations to high speed 
and multi-operation power equipment.
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Many methods of weed control are employed by cotton farmers 
of Louisiana. They include rotation, mechanical cultivation, hoeing, 
geese, flame cultivation, and, at present and probably the most 
important, chemical weed control.
Development of 2,4-D (2,4-dichlorophenoxyacetic acid) in the 
middle 1940's gave great impetus to a new era of selective herbicides. 
Even though this compound could not be used on cotton because of 
cotton's high sensitivity, it did motivate development of selective 
herbicides which have been used to varying degrees of success with 
cotton. In the last ten years, well over 100 new herbicides have been 
introduced, a few of which have been satisfactory for use in cotton 
fields.
Weeds deprive cotton of nutrients, water, and light. Emergence 
and stand are also adversely affected by weeds. There have been indi­
cations that weeds produce toxic chemicals which are released into 
the soil surrounding the seeds of the crop, thereby prohibiting germi­
nation and affecting stands. Weeds obstruct the mechanical operation 
of cultivation and mechanical harvesting. They are hosts of a number 
of detrimental disease organisms and insects. Weeds also adversely 
affect cotton quality. Some of the most troublesome weeds commonly 
found in cotton fields in Louisiana are: Johnson grass, cockleburr, 
crabgrass, morning glory, nuts edge or nutgrass, and pig weed. In
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Louisiana weeds are generally a greater problem during the early and 
late parts of the growing season. Rotation is one of the most effective 
and cheapest methods of weed control; however, most Louisiana cotton 
farmers have been reluctant to rotate cotton land with other crops.
This is primarily due to cotton being grown on die most productive 
soils on the farm, and the producer is reluctant to shift cotton produc­
tion to the less fertile soils. For this reason the benefits of rotation 
are greater as a soil improvement practice than as a weed control 
practice.
Mechanical cultivation with sweeps and ground-driven rotary 
hoes has been used for some time and needs little explanation. Care 
should be taken to avoid deep cultivation which will prune the roots of 
the cotton plants. Even shallow cultivation should be used no more 
often than is necessary for weed control.
Cross-cultivation may be practiced where cotton is drilled at 
a heavy rate. The cotton is cultivated both with and at right angles 
to the row. Cross-cultivation thins the cotton and also weeds a large 
part of the drill area. Its use should be generally restricted to lighter 
soils and to relatively level fields. A stand of 6 to 8 stalks per hill is 
generally satisfactory. Second and later cross-cultivations will plow 
out additional plants, thus the first crossing must leave a few more 
plants than are needed for the final stand.
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The rotary hoe is another mechanical tool which is used for 
controlling weeds and grasses in cotton. The rotary hoe not only 
breaks the surface crust about the young plants but also destroys many 
tiny weeds.
The use of hill-dropping or planting to a stand by a majority 
of the farmers has eliminated to a great degree the need for the thin­
ning or chopping operation, Hand hoeing is still being used as a method 
of weed and grass control in Louisiana. Although the hoe has not been 
completely eliminated, its use has been drastically replaced by the 
substitution of mechanical, chemical, and flame weed controls. With 
the use of new chemicals and advanced technology, hand hoeing can 
be reduced to one flat-weeding.
Weed control by geese in Louisiana has given varied results. 
Where Johnson grass is the main weed, geese can substitute a large 
percentage of the hoeing. Geese are bought in the spring as goslings 
when they are about 10 weeks of age. It takes about 1. 5 to 2 geese 
per acre to keep cotton clean. Geese do not eat the broad-leafed 
plants. There are several disadvantages to the use of geese in a 
cotton field. Certain insecticides, such as toxaphene, used on cotton 
will kill geese. There is also danger of loosing them from attacks by 
dogs. Geese are adapted to specific situations for weed control in 
cotton in Louisiana. They are particularly well adapted to the control
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of excessive Johnson grass infestations on farms with superior man­
agement.
Flame cultivation is another method of weed control which is 
used extensively in Louisiana, following pre-emergence and post­
emergence chemical treatment. Flame treatments may be started 
when the cotton stems are at least 0. 2 inch in diameter. The field 
should be free of large weeds. Flaming is much more effective on 
small succulent weeds than on large well established ones. After the 
first flaming it should be used often enough to prevent weeds from 
growing beyond the seedling stage. Cotton will require normally three 
to five flamings before cultivation is terminated.
Preparation for chemical weed control must begin well ahead 
of the crop season. The row should be firm and properly shaped, 
flat across the top, old crop residues should have been thoroughly 
pulverized and turned under, and all weeds destroyed before planting.
Chemical weed control is divided into three phases: pre­
emergence, post-emergence and lay-by. Pre-emergence spray 
should be applied by means of a nozzle centered over the drill into the 
rear of the planter press wheel. A single 80-degree platform type 
nozzle should be used. The primary parts of a sprayer system used to 
apply herbicides are a power-take-off pump, connecting hoses, stor­
age tank, pressure regulator, and nozzles. There are two generally
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recommended pre-emergence chemicals being used in Louisiana.
The first and by far the most commonly used, is diuron (3—3, 4- 
dichlorophenyl)-l, 1-dimenthyl-ureaj. This material is in a liquid 
suspension and requires constant agitation to maintain an even mix. 
Diuron contains 2.8 pounds of technical material per gallon. One- 
half pint is recommended on light textured soils while three-fourths of 
a pint is recommended on medium textured soils. Diuron controls 
most annual weeds for a period of 3 to 4 weeks provided sufficient 
moisture is available. If the soil becomes dry, herbicidal action will 
be greatly reduced. Diuron kills weeds only after they emerge from 
the soil. Diuron will kill cotton. The primary safety factor is the 
soil between the seed and the surface where the diuron is applied.
In direct contact with the seed, the material will definitely cause harm.
CtPC £sopropyl N-(3-chlorophenyl)-carbamate] is the second 
pre-emergence herbicide recommended, but it is not commonly used 
by Louisiana cotton producers. Its performance is similar to that of 
diuron; however, the cost to the producer is approximately twice the 
cost of diuron.
There are three pre-emergence chemicals which are presently 
on trial recommendation and have shown promise in research plots at 
experimental stations in Louisiana. The first is trifluralin 6-dinitro- 
NN-di-n-propyl-xxx-trifluoro-p-toluidineJ. Trifluralin has shown
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promise of being an outstanding pre-emergence herbicide for cotton.
It controls a wide range of annual broad leaf weeds and grasses, 
including seedling Johnson grass. TCiere is some indication that tri­
fluralin is superior to other available materials for dry soil conditions. 
It may control weeds for a longer period of time than other materials. 
Although incorporation of trifluralin into the soil has not consistently 
given more effective weed control in Louisiana, most research workers 
feel that it should be incorporated with the soil. Incorporation may 
be achieved more efficiently by power-take-off equipment. The double 
disk with spike tooth harrow in tandem run two directions, the bed 
conditioner, and other specially designed tools for chemical incorpora­
tion may also be used. Trifluralin is being used on a considerable 
acreage in Louisiana in 1964.
Prometryne 0, 6-bis(isopropylamino)-2-methylthio-{l, 3, 5- 
triasine] is another chemical which is being recommended on a trial 
basis, 1 to 3 pounds of prometryne SOW per acre is applied on light 
to medium textured soils. Prometryne gives results similar to that 
of diuron. It is somewhat more effective on broad leaf weeds than 
on grasses.
The third pre-emergence chemical recommended on a trial 
basis for cotton is norea, |3-(hexahydro-4, 7-methanoindan-5-yl)-l, 
1-dimenthylures]. One and one-half to 2. 5 pounds of norea (80 per
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cent wett&ble powder) per acre is recommended on light to medium 
textured soils. Norea seems to be about as effective as diuron. There 
is some indication that cotton is more tolerant to norea than to diuron.
The only post-emergence chemical recommended in Louisiana 
at die present time is herbicidal oil applied at the rate of 5 gallons 
per acre on an 8- to 10-inch band or 7 gallons per acre on a 12- to 
14-inch band. Cotton should be 2. 5 to 3 inches tall at the time of 
spraying. Weeds will be killed by contact, so complete coverage is 
required. One or two applications of herbicidal oil are normally made 
in cotton production. When the stems of cotton plants begin to crack 
at the ground level, herbicidal oil application must cease for the oil 
will penetrate this lesion and injure or kill the cotton plant.
A trial recommendation for post-emergence weed control is 
diuron plus surfactant at the rate of 0. 5 per cent surfactant and 1 pint 
of diuron per acre in a 25-gallon mixture.
Although broadcast application of weed control chemicals to 
cotton fields as a lay-by treatment has been practiced by many 
Louisiana cotton farmers during recent years, the economic advantages 
of lay-by treatments have been difficult to justify. Presently recom­
mended on a trial basis is diuron wettable powder at rates of 0. 5 
pound for light textured soils, 1. 0 pound for medium textured soils.
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and 1.5 pounds for heavy textured soils. This chemical should be 
applied when the cotton is 15 inches tall or taller.
Small scattered clumps of Johnson grass may be successfully 
controlled by spot treatment with dalapon, |2, 2-dichloropropionic acidj. 
Dalapon at the rate of 1. 0 pound commercial formulation per 5 gallons 
of water should be applied so as to wet the leaves of 6- to 12-inch 
Johnson grass. Re-treatment some two to three weeks later will be 
necessary to eliminate those plants missed on the first application.
Chemicals for weed control in cotton will continue to increase 
in number and in efficiency. However, producers must be careful to 
read the label on each container. Use herbicides only on the crop 
suggested on the label and handle them with care at all times.
Diseases
Enormous crop losses are caused by cotton diseases in 
Louisiana. In the years 1959-61 Louisiana farmers are estimated to 
have lost 16.83 per cent of the total crop, or approximately 103,861 
bales of cotton annually. Despite the heavy losses, many farmers 
still do not take the disease problem seriously. This is primarily due 
to their inability to recognise the diseases. Quite often the damage is 
incorrectly attributed to adverse weather, insects, lack of fertility, 
or some other cause.
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Since cotton is a native of tropical and sub-tropical regions it 
is more susceptible to disease during cool damp weather. Cotton 
diseases are related to soil conditions, cultural practices, variety 
planted, and other factors. Fortunately, most cotton diseases can be 
controlled. Usually the cost of control is not high.
Major diseases which contribute to losses in Louisiana are: 
seedling diseases, fusarium wilt, verticillium wilt, root-knot, crinkle 
leaf, and boll rot.
Seedling diseases are caused by a complex of seed-borne and 
soil-inhabiting organisms, the most important one in Louisiana being 
Rhiaoctonia sp. Of less importance are species of fusarium and 
pythium which also contribute to seedling disease. Because seedling 
diseases have so many different effects on the plant, it is difficult to 
give a complete description of the symptoms. In general, infected 
plants are pale, unhealthy, and slow-growing, with reddish brown 
lesions near or below the ground level.
One of the most effective controls for the seedling disease com­
plex is the use of high-quality planting seed which have been treated 
with recommended disinfectants.
Research at the Northeast Louisiana Experiment Station and 
the Red River Valley Experiment Station has shown that sore-shin can 
be partially controlled by soil treatment. Certain fungicides are mixed
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with the aoil that aurrounda the aeed at the time of planting. A mixture 
of 10 per cent PCNB, or terraclor fpentachloronitro-benzene]} plua 
10 per cent of either captan, maneb, zineb, or thygon is very effec­
tive in ineuring atanda. Application of theae fungicide a to the aoil may 
be made by three methoda; (1) the hopper box method, (2) the apray 
method, and (3) the duat method. The hopper box method ia the 
eaaieat but the leaat effective of the three. Certain cultural practicea 
will alao reduce loaaea. Theae include planting on a firm, well- 
pulverized aeedbed, delaying planting until the aoil warm a up, and 
liberal fertilization. It muat be pointed out, however, that quality 
aeed, aeed treatment, and aoil treatment cannot make up for adverae 
weather conditiona or poor agronomic practicea.
Fuaarium wilt in Louiaiana ia quite often aaaociated with root- 
knot nematodea. It haa been eatimated that fuaarium wilt accounted 
for 3. 67 per cent loaa of the entire atate crop in the yeara 1959-61. 
Wilt-infected planta are characteriatically a tun ted, aeverely wilted, 
and fired, and have yellowiah leavea. The plant atem at the ground 
line will ahow an internal browning of the atalk tiaaue. Fuaarium wilt 
can be aatiafactorily controlled by growing wilt-reaiatant varietiea 
auch aa Auburn 56, Auburn M, Coker 100A, Empire WR, Rex, Dixie 
King, and Carolina Queen. Other control meaaurea include application 
of a balanced fertilizer with aufficient potaah, rotation and application
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of soil fumigants to reduce nematodes. When nematodes are present 
with fusarium wilt forming a complex, Auburn 56 has proven to be 
a superior variety.
Verticillium wilt, another disease which is caused by a soil- 
borne fungus, has done some damage in Louisiana. The disease is 
much less extensive than fusarium wilt. It has been estimated that 
the crop loss from verticillium wilt in the years 1959*61 was 0. 73 
per cent. In Louisiana verticillium wilt affects the cotton plant more 
in the mature stage. The outstanding symptom of the disease is 
development of chlorotic and brown areas on the leaves. The woody 
parts of the roots and stalk turn brown as the disease progresses 
through the entire plant. Verticillium is often confused with fusarium 
wilt. Tolerant or resistant varieties offer some degree of control. 
Shallow cultivation and balanced fertilisation also assist.
A field examination for wilt may be made by cutting a cross- 
section of the stem and examining for the brownish ring formed inside 
the cambium. In Louisiana the most practical control of fusarium 
wilt is the planting of wilt-resistant varieties. In fields where the 
disease is severe, varieties such as Auburn 56, Coker 100A, and 
Empire have been the top performers. Other control measures are: 
(1) Rotate cotton with non-susceptible crops such as corn, sorghum, 
and small grains, and (2) control nematodes.
I l l
The root-knot and the reniiorm nematodes have been quite 
injurious to Louisiana cotton crops. The root-knot nematode not only 
is destructive to the plant, but causes wounds whereby the fusarium 
wilt fungus, Fusarium vasinfectum, may enter the plant. Probably the 
most economical way to control nematodes in cotton is the growing of 
a tolerant variety such as Auburn 56 which has been shown to be 
superior in Louisiana. Other practices are to rotate cotton with non- 
susceptible crops such as corn and sorghum and to use recommended 
soil fumigants. The root-knot nematode of cotton can be controlled by 
field fumigation of the soil with OBCP JI, Z-dibromo-3-chloropropaneJ.
Another disease which has been identified in Louisiana is 
"'crinkle leaf" or manganese toxicity. Crinkle leaf is associated with 
acid soils, calcium deficiency and excess manganese. The disease is 
readily controlled by an application of lime and the establishment of 
good drainage.
Boll-rot losses in Louisiana are greater than from any other 
cotton disease. They were estimated to be 6 per cent of the entire 
crop for 1959-61. In years with wet fall weather, as in 1957 and 1958, 
the percentage of loss is many times higher. Boll rot is caused by a 
number of different organisms. They may be divided into two groups: 
those organisms which can penetrate the uninjured boll, and those 
organisms which enter the wounds provided by insects, weather, and
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other diseases. Boll rot is most severe under conditions where cotton 
grows tall and rank. Some of the cultural practices which tend to 
reduce boll rot are: skip-row planting, improved drainage, moderate 
nitrogen fertilization, adequate insect and weed control, and avoiding 
mechanical injury of the bolls.
Insect Control
Cotton is subject to attack by insects from the seedling stage to 
complete maturity. Tremendous progress has been made since World 
War n in developing more effective control of cotton insects. Heavy 
fertilization and supplemental irrigation tend to stimulate plant growth 
and fruiting. This has extended the growing period later in the season. 
Cotton plants that are vigorous, rapidly growing, and rapidly fruiting 
more readily attract the major cotton pests. Effective insect control 
is necessary for Louisiana producers if maximum yields are to be 
obtained.
Mechanization, increased fertilization, and supplemental irri­
gation, associated with changes in cropping systems have intensified 
the problem of cotton insect control. Because of these inter-related 
factors, insect control is not necessarily a problem of entomology 
alone. Since the turn of this century the boll weevil (Anthonomus 
grandis) has been the major pest of cotton in Louisiana. In the last
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several years, however, the bollworm has become more of a problem 
and more damaging than the boll weevil. Resistance to insecticides 
has been shown by both of these pests.
Adequate control of ever-increasing insect populations requires 
a proportionately increasing number of insecticide applications. The 
process of genetic selection for resistance to insecticides is speeded 
up accordingly.
Insect control measures are developed around the requirements 
for controlling the boll weevil, and applications for control of other 
pests generally are combined with those of the weevil. Only eight years 
after the general use of chlorinated hydrocarbons the boll weevil has 
developed a resistance to them in some areas.
The first generation of boll weevils begins to appear soon after 
the first bloom. After a week of feeding, they begin to lay eggs.
Three to four weeks after the first generation emerges, the second 
generation of weevils begin to emerge. Third and fourth generations 
follow in rapid succession. Mass migration occurs with increased 
population and decreased food supply. During years of heavy infesta­
tion, control is difficult, but a full crop can be produced by making 
regular insecticide applications. The initial application should be 
delayed as long as possible to protect species of predators and para- 
sites and to retard development of resistance. Fields should be
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carefully checked at least once a week during the fruiting period.
When 25 per cent of the squares have been punctured by boll weevils, 
insecticide application should begin.
Some cultural practices which have helped to reduce weevil 
infestation are the cultivation of larger fields and elimination of hiber­
nation areas in and near the field. The most effective control, however, 
has been the use of insecticides. Calcium arsenate was used for 
control of the adult weevil for over 30 years. But since the second 
World War, a number of other effective insecticides have been developed. 
Insecticides presently recommended for weevil control in Louisiana 
are: Calcium arsenate, guthion, methyl parathion, sevin, strobane 
plus DDT, and toxaphene plus DDT.
Louisiana farmers have less effective methods for control of 
the bollworm and tobacco budworm than for the control of the boll 
weevil. In Louisiana the bollworms are more damaging than the 
tobacco budworm. The bollworms are also known as the tomato fruit- 
worm or the corn earworm. A rather high level of resistance to DDT 
by the bollworms has been detected in all major cotton producing areas 
of Louisiana.
Bollworm eggs and small worms may be numerous in late 
June and early July. If no insecticide has been applied earlier, natural 
control is almost always effective. Damaging outbreaks of bollworms
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most often occur from late July into September. Insecticide applica­
tions should begin when eggs or small bollworms number 4 to 5 per 
100 plants. Endrine, methyl parathion, sevin, strobane plus DDT, 
toxaphene plus DDT, and DDT are commonly recommended.
The pink bollworm is currently infesting the western portion 
of Louisiana. The control consists of a regulatory program of strict 
quarantine of the infested area, seed sterilisation, burning of gin 
trash, and destruction of stalks.
Other insects that attack cotton in Louisiana and which should 
be controlled as outbreaks occur are cutworms, aphids, leaf worms, 
thrips, and plant bugs.
Economical insecticides first used for insect control were 
calcium arsenate and Paris green. Prior to 1948 calcium arsenate 
was the primary insecticide used and this was utilised for the control 
of boll weevil. This material was very hazardous to use because it 
killed livestock grazing on the treated grass.
New synthetic insecticides were produced during or after 
World War U, including DDT, BHC, and chlorinated hydrocarbons.
Most of the insecticides were first used as a dust. Sprays are more 
commonly used today to assure accurate application throughout the 
day. Mixtures of several insecticides are now used to control a 
number of pests. Regular insect control programs have been developed.
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Applications of insecticides to cotton is made today by special 
high-clearance equipment or by plane. Weather exerts more influ­
ence on the damage by insects than any other factor, and this the 
farmer cannot control. The economics of good insect control are 
directly dependent upon using insecticides at the right time, at the 
rate needed, and on getting the correct distribution on the plant. 
Excessive use of insecticides should be avoided at all times.
Defoliants, Desiccants, and 
Harvesting
The use of harvest-aid chemicals in cotton production is exten­
sive in most sections of Louisiana. Defoliation problems vary some­
what in different parts of the state because of climatic conditions, 
farming practices, and types of soil. Premature defoliation will 
reduce yields and lower quality. Defoliation has not proven economical 
in hand harvesting in Louisiana, but for mechanical harvesting under 
favorable conditions it is a desirable practice. Over two-thirds of 
the state crop is harvested mechanically and defoliant chemicals are 
used on much of this acreage.
Defoliation is a desirable practice when spindle machine har­
vesters are used and when a dense canopy of foliage is present. When 
leaves are succulent and moist, farmers should weigh carefully the
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economic advantages and disadvantages of the undertaking before 
attempting an extensive defoliation program. Good defoliation increases 
mechanical harvesting efficiency by reducing clogging of the spindles, 
sources of green stain on lint and dry leaf trash. After defoliation 
plants straighten up and in many cases this can result in a higher 
grade of cotton. Defoliation also makes possible earlier picking of 
cotton and in some cases a higher percentage of open bolls for the 
first picking. It permits dew to dry faster which allows picking earlier 
in the day. It retards fiber and seed deterioration. It helps in insect 
and disease control and earlier stalk destruction.
Defoliating too early increases immature fibers, cuts lint 
yield, and lowers seed quality. Applications too early or too late in 
the season, or use of too much material cause freezing or burning of 
the leaves and more leaf trash. It gives partial defoliation through 
poor coverage of defoliants and results in more leaf stain, higher seed 
cotton moisture, and more leaf trash.
Proper timing, therefore, is one of the keys to successful defoli­
ation. The condition of the plant and the weather will determine proper 
timing. At least 60 per cent of the bolls should be open before defoli­
ating. Those bolls to be harvested should be 30 to 40 days of age and 
not easily dented when pressed between the thumb and forefinger. Bolls 
at the top or ends of the limbs should not be easily sliced with a knife,
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and the fiber should string out. Warm temperatures give best results. 
Late afternoon or early morning with high humidity and no high wind 
is the best time for defoliation.
Adequate coverage and proper rate of application are essential. 
For plants 5 to 6 feet in height, and not densely overlapped, use 5 to 
10 gallons total spray per acre when applied by airplane. Use 15 to 
20 gallons of total spray per acre when applied by ground machine.
Use 25 to 40 pounds of dust applied by air or ground equipment. A 
single flood-type nozzle should be used about 8 inches above the plant 
on ground machines. The spray should be directed downward and 
backward at a 45° angle.
Nozzles that produce larger droplets give best results. Use one 
or two extra flood nozzles per row for extremely rank growth. They 
should be placed behind the shield in the middle of the row to spray on 
lower leaves. Two applications one week apart may be needed for 
rank cotton.
Bottom or partial defoliation can be successfully accomplished 
with some care on the part of the operator. Baker (4) found that under 
certain conditions this may be effective in reducing boll rot, but the 
value is exaggerated in many instances.
Dusts are not used extensively because of wind blowing and the 
need for dew or moisture to obtain best results. Calcium cyanamid 
and sodium chlorate type of dusts give the best results. Of the sprays,
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organic phosphates and chlorates have given the most efficient leaf 
drop. Leaf drop should start within four to eight days after defoliant 
is applied. Under favorable conditions defoliation should be completed 
in 8 to 10 days. However, if the maximum temperature is below 60° F., 
leaf drop is slowed and is incomplete.
Defoliation can be made more effective by careful attention to 
pre-harvest practices that promote uniform, well-fruited and evenly 
matured plants. Defoliation is affected by other conditions such as 
soil fertility, land uniformity, plant population, soil moisture, insect 
control, and weed control.
Wetting agents may be beneficial to defoliation in unfavorable 
circumstances, particularly where the organic phosphate chemicals 
are being used.
Desiccants may be used where plant and climate conditions are 
such that defoliants fail to do an adequate job. This is normally where 
second growth is a problem, or where vines and tall weeds are so 
thick they interfere with mechanical harvesting. The two chemicals 
which are commonly used as desiccants are arsenic acid and penta- 
chloraphenol. Desiccants are not extensively used in Louisiana.
Harvest-aid chemicals have been subjected to regulation under 
Public Law 518 since March 6, 1980. Directions should be followed 
at all times.
Harvesting is the most costly operation in cotton production. A
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farmer can increase his net income per acre considerably through 
proper harvest management. Improper harvesting, whether by machine 
or hand, can cause excessive damage by increasing moisture, trash, 
and other contaminants that are difficult to remove in the gin with­
out damaging the quality of the fiber.
Harvest methods have changed during the last few years from 
primarily hand harvesting to predominantly mechanical harvesting.
In 1950, 3 per cent of the cotton crop in Louisiana was harvested 
mechanically. By 1962, the figure had risen to 65 per cent. The 
Louisiana Department of Labor estimates that in 1963 about 80 per 
cent of the crop was picked by machines. There were 1,466 mechani­
cal harvesters in use in Louisiana in 1962, and an estimated 1, 588 
in 1963.
The harvest season in Louisiana is now concentrated in a six- 
to eight-week period. Mechanical harvesting is not only more econ­
omical than hand harvesting, even after grade reductions are taken 
into consideration, but it also assures the producer of being able to
harvest at the right time. The supply of hand labor is becoming smaller,
»
less dependable, and less efficient each year.
There are several factors which may lower cotton quality when 
picked by machine. One is picker-twist, which usually results from 
improper doffing, too much or too little water on the spindles,
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improper picker speed, or incorrect drum setting. Other quality- 
lowering factors are: green leaf stain resulting from poor defoliation, 
regrowth, tight pressure plates, or excessive packing; excessive 
trash caused from poor defoliation, excessive pressure on the 
pressure plate, trash picked up from the ground, failure to clean out 
picker, and mixing of trashy harvested cotton with clean harvested 
cotton; grease and oil; and bark from stalks which is caused by driving 
off the row, too much pressure on the pressure plates, and excessive 
speeds. All of these conditions contribute to lowering of the quality of 
mechanically harvested cotton. These problems can be eliminated 
through proper management.
Hie moisture content of cotton should be 10 per cent or below 
for best results with mechanical harvesting. This level of moisture 
normally occurs in Louisiana between 8 and 10 a.m.
Field conditions affect mechanical harvesting greatly. Land 
should be level and uniform, with all pot-holes eliminated. Long 
rows that cut down on the number of rows and reduce the amount of 
turning necessary at the ends of the field save time in picking. Uni­
formity of stand and spacing is important. A plant population of 
35, 000 to 45, 000 plants per acre will maintain more uniform pressure 
on the picker drum thereby increasing harvest efficiency. The variety 
will also affect efficient harvesting. Lodging, lack of storm resistance,
122
and excessive branching reduce mechanical harvesting efficiency.
High row profiles hamper mechanical picking, as do poor defoliation, 
weeds, insect damage, and disease.
In the Mississippi valley, over 90 per cent of the hand-harvested 
cotton is picked rather than snapped. Only in extremely wet falls 
when cotton is in the fields in December and January do cotton pro­
ducers harvest by snapping. "Snapping" is harvesting of the entire 
open boll.
Hand harvesting may begin as soon as a few bolls are opened. 
Normally i i the alluvial areas there are first and second pickings, 
followed by a scrapping. Since World War 11, the efficiency of hand 
picking has been declining, but ginning facilities for cleaning, drying, 
and storing cotton have continually improved.
The two types of mechanical harvesters used are the stripper 
type which is not employed extensively in the alluvial areas, and the 
spindle type which is the one primarily used in Louisiana. There are 
currently four spindle type pickers: International Harvester, John 
Deere, Allis-Chalmers, and Rust.
Costs for mechanical harvesting range from 15 to 25 dollars 
per bale as compared to approximately 50 dollars per bale for hand 
harvesting. With mechanical harvesting there is a slight decrease in 
grade and a slight increase in field loss, but the mechanical method
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of harvesting is more economical.
Handling and Ginning
Proper handling is more important today than ever before. The 
quality of cotton cannot be improved from the time the cotton opens 
until it reaches the spinning mill, but it can be maintained.
In the early days, cotton houses were located throughout cotton 
fields. Hand pickers placed cotton in the houses until a bale of seed 
cotton was on hand. Then it was transported to the gin. Little was 
known about maintaining cotton quality. Grade and staple length were 
the two primary factors on which cotton was bought and sold.
Today, growers realise that seed cotton being hauled from the 
field to the gin is subject to a lot of damage. Cotton should be covered 
when being hauled to the gin. This precaution prevents blowing away 
and protects it against rain and contamination. Cotton should not be 
trampled in the trailer since this tangles trash in the fibers, which the 
gin cannot remove completely, and it tends to increase staining from 
green leaves which may be present.
Cotton should be grouped at the gin rather than handled on a 
first-come, first-serve basis. Wet trashy cotton should be placed in 
one group and clean dry cotton in another. This wilLdvoid over-drying 
and over-cleaning of the clean cotton when the gin is set for the trashy 
wet bales.
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High moisture content and green trash are the main causes of 
the loss of quality in stored cotton. Deterioration can be expected 
within one day of storage if moisture content of the seed cotton is 12 
per cent or more. Producers should have enough trailers on hand to 
hold at least one day's harvest. Each trailer should have a capacity 
of at least three bales, 750 cubic feet, and should be of suitable height 
to accommodate basket dumping of the mechanical picker. A solid- 
front trailer should be used to reduce dust and dirt contamination in 
hauling.
The producer should inform the ginner of the condition of his 
cotton and cooperate in a plan of systematic gin-yard grouping of 
trailers according to the condition of the cotton.
The increase in percentage of mechanically picked cotton has 
not only shortened the ginning period from several months to about 
ten weeks, but it has brought on additional problems. Ginners have 
been forced to add cleaning equipment in order to remove foreign 
matter from seed cotton. The number of cotton gins in Louisiana has 
declined from over 1, 000 at the turn of the century to about 210 in the 
last few years. The capacity of the modern high-speed gin is from 
4 to 6 times greater than that of the older out-dated gins.
In order to handle machine picked cotton, the modern gin will 
have two tower driers, an overhead seed cotton cleaner with 12 to 15
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cylinders, a green boll trap, a stick and burr machine, and at least 
two lint cleaners. All of this equipment is in addition to the regular 
gin. The investment in a modern plant with this type of equipment 
will range between 200, 000 and 300,000 dollars. The key to obtaining 
a profit from such an investment is volume. It is possible for this 
modern type gin to obtain a volume of between 8, 000 and 10, 000 bales 
in a season, compared to 1, 000 to 2, 000 bales handled by older plants. 
The average cost to the producer of ginning in recent years has been 
18 dollars per bale.
Quality, Marketing, and Utilisation 
For many years the two primary factors used to determine cotton 
quality were grade and staple length.
Color, leaf content, and preparation all determine the grade of 
cotton. Grade helps to indicate the amount of waste per bale in trash 
and unusable cotton. It determines the purpose for which the fiber 
can be used and indicates how much effort will be involved in getting 
the cotton ready to be spun into yarn. Grade is determined by com­
paring the samples with standards of the grades which have been 
agreed upon by experts in the cotton trade.
Staple length of the fiber is very important to the spinner. Long 
fiber is needed in making fine yarns. As a rule, longer fiber will also 
be stronger and finer. The lengths of American Upland cotton, stated
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Baker (6), are usually classified as follows: short staple, less than 
1 inch long; medium staple, 1 to 1-3/32 inches long; and long staple, 
1-1/8 to 1-11/32 inches long.
In recent years, mills have begun evaluating cotton for what 
might be called spinning quality factors. Because of rising cost and 
competition from man-made fibers, cotton mills have increased the 
speed of operations and at the same time have attempted to improve 
the quality of the manufactured product. Mills have been compelled 
to evaluate cotton quality more accurately. This has led to the develop­
ment of scientific instruments to measure accurately the spinability 
of the raw cotton fiber. The principal spinning quality factors are 
fiber strength, fineness, length uniformity, and maturity. All of these 
factors, and others, are referred to as character. Today, the com­
mercial cotton buyer may evaluate cotton not only on grade and staple 
length but also on character. And character is made up of all other 
physical characteristics of cotton not included in grade and staple.
More and more emphasis is being placed on the fiber properties 
which make up character. Fiber fineness is influenced mainly by 
heredity or variety. It is affected also by growing conditions, such as 
availability of soil moisture and plant nutrients. Fineness is adversely 
affected by frost, diseases, and defoliants applied too early. It is 
not influenced by harvesting or ginning.
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Several instrument* are used to determine fineneaa. The moat 
commonly uaed ia the Micronaire. The Micronaire fineneaa values 
are as follows:
Cotton which possesses extreme values of fineness is either 
discounted heavily or not purchased.
Data on fiber fineness tests are available on 86 per cent of the 
cotton purchased by mills from shippers. After cotton leaves the local 
market, the cotton trade buy a on the basis of the Micronaire test for 
fiber fineness.
The Micronaire is also useful for obtaining a measure of cotton 
maturity. The machine gives only an indication of fiber maturity but 
this is acceptable to mills for making their cotton purchases. Fiber 
maturity is rarely measured directly, except in research, because of 
the cost and time involved. Most Louisiana cotton normally falls in 
the 4. 0 to 4.9 fineness range. Mills suspect fiber immaturity in 
cottons when readings fall below 3. 5.
The United States Department of Agriculture will include 
Micronaire as an additional quality factor for Upland cotton placed
Index of Micrograms per inch of fiber
Below 3. 0
3. 0 to 3.9
4. 0 to 4. 9





Very coarse6. 0 and above
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in the price support loan program beginning with the 1964 crop. 
Discounts will be made for Micronaire readings below 3. 3 and above
5. 1. A premium will be paid for Micronaire readings 3. 7 through 
4.8.
The second most popular fiber measurement is strength. The 
Pressley fiber tester is the most common instrument for commercially 
testing strength of cotton. Mills are especially interested in knowing 
fiber strength because it determines the strength of the yarn processed 
from the cotton and influences efficiency in manufacturing. Strong 
cotton means strong yarn and fewer manufacturing troubles.
Fiber strength is determined primarily by heredity, but it is 
also affected by available plant nutrients and moisture. Diseases such 
as fusarium wilt and boll rot will reduce fiber strength. Fiber strength 
can also be reduced by extreme over-drying at the gin.
The following ratings are generally accepted in interpreting 0
gauge fiber strength results in thousand pounds per square inch:
Above 95 Very strong
86 - 95 Strong
76 - 85 Average
66 - 75 Fair
Below 66 Weak
Baker (9) predicted that as interest increases in the improve­
ment of cotton fiber measurements, the testing of fiber fineness and 
tensile strength and other tests will become an even more important
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factor in telling and buying cotton in mill operations. If farmers are 
to produce the kind of cotton mills need, they must know fiber qualities.
Great strides in improvement of production practices have been 
made during the last three decades. But marketing practices have 
changed little at the farmer's level. The growers have concerned 
themselves primarily with production and with obtaining maximum 
yields. The day of the small local cotton buyer has gradually passed, 
and most cotton is now marketed through large cooperatives, such as 
the Staple Cotton Cooperative Association in Greenwood, Mississippi, 
or through the government loan program.
Before selling their cotton, farmers should accurately deter­
mine its worth. The cotton should be classed by the Government Class­
ing Service, then, if the marketing price is too low at harvest time and 
the producer needs the money, he may place the cotton in the Commod­
ity Credit Corporation Loan Program.
The producer must keep uppermost in his mind the fact that 
cotton and cottonseed utilisation is necessary if he is to continue cotton 
production. After years of heavy marketing through the Commodity 
Credit Corporation Loan Program, many cotton farmers have begun 
to think of growing cotton for the loan rather than for the market.
By special treatments cotton has been given wrinkle resistance, 
rot and mildew resistance, flame resistance, and glow-proofing. One
130
of the newest developments is the all-cotton stretch fabrics. The 
addition of these new properties has broadened the market for cotton.
Cotton utilization research covers a wide range and includes 
thousands of items. The key to future cotton utilization is competitive 
pricing and development of new processes which extend the use of the 
cotton fiber.
The Role of Cotton In The Future
The writer does not share the pessimistic outlook held by so 
many concerning the future of the cotton industry in Louisiana. The 
cotton industry truly faces many problems, some of which seem almost 
insurmountable, but cotton has survived through more than seven 
thousand years of human history. No other fiber has ever duplicated 
cotton's combination of desirable properties. This important industry 
will make the necessary adjustments for survival.
Legislation greatly influences cotton production and cotton pro­
duction practices, including acreage and cultivation methods. Pro­
ducers are becoming more conscious of the need for cotton to remain 
competitive in order to maintain its market. Hie 1964 cotton legisla­
tion reflected this consciousness and will tend to move cotton prices 
to a more competitive position. Fibers are competitive on the basis 
of quality, promotion, and price.
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Cotton production in the future will continue to be concentrated 
more and more in the alluvial areas as has happened during the last 
two decades, which is indicated in Figure 2. Farms will continue 
to become larger. Fields will be larger, with longer rows, with 
better drainage, and with a smooth surface. In areas where farms 
cannot be enlarged, producers will rent additional acreage in the com­
munity in order to increase their volume. This will be necessary in 
order to justify, for example, buying of two-row mechanical pickers, 
which cost approximately 20, 000 dollars, and other costly equipment. 
More push-button farming equipment will come. In the developmental 
stage of research is such equipment as self-guided tractors which are 
kept on course automatically by sensitive feelers that brush along the 
edges of the rows, and farm equipment that can be operated by elec­
tronically taped instructions, beamed to the vehicles by radio signals. 
These are some of the far-off equipment changes which will come 
about on the Louisiana cotton farm.
As investment in equipment increases, invariably the need for 
proper maintenance and care increases proportionately.
This writer does not believe that farm equipment will increase 
much in size. Four- to 8-row equipment will probably be the maximum.
More varieties with specific characters, such as wilt-resistance 
or earliness, will be planted in Louisiana. Louisiana will be less of
F igu re 2  • M»P Showing the D istrib u tion  of C otton A creage in  L ou isian s.
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a one-variety state in future years than in the past three decades.
The next big breakthrough in varieties may be the production of a true 
hybrid.
Weathex«next to legislation, probably influences cotton produc­
tion more than any other factor. Louisiana cotton farmers can control 
effectively such variables as diseases, insects, and weeds. However, 
weather remains the largest variable without control. In the future, 
cotton farmers will study weather forecasts, which will become more 
accurate and dependable, and will farm on the basis of long-term 
weather records. Supplemental irrigation will become more prevalent, 
to offset weather variables in cotton production.
Soil preparation, seeding, fertility and cultivation methods will 
be simplified. With the depletion of soil organic matter and increased 
use of chemicals, more rotation will be necessary.
As weed control becomes more efficient, the rows will become 
narrower. Fertilisers, fungicides, insecticides, and herbicides will 
all eventually be applied in fewer operations. Weed control will 
become more efficient with a larger array of chemicals from which to 
select. Chemicals applied at planting time will tend to remain effective 
throughout the growing season. Fewer mechanical cultivations will be 
required.
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Disease control will be improved through breeding and use of 
chemicals. In the future there will be more use of chemicals not 
only for the control of seedling disease and nematodes, but also for 
the control of boll rot. Chemical applications for the control of boll 
rot will be made during the same operation as the last insecticide 
application.
Control of cotton insects will become more efficient with new 
approaches. More efficient systemics will be developed in the near 
future. Resistant cotton varieties offer a tremendous potential. Other 
areas that will probably develop over a period of time are the sterile 
male technique, infectious diseases of insects, attractants and repel­
lents, and integrated biological chemical control. Large strides will 
be made in the future through these new approaches to insect control.
The defoliants presently available still perform to varying 
degrees under different conditions. More dependable chemical defoli­
ants will be forthcoming in the next few years.
Ninety per cent of the crop will be harvested mechanically in 
the very near future. The mechanical harvester will not become larger 
than the two-row models presently available. Four-row models 
already have been tested and are unsatisfactory under moist soil 
conditions.
The number of gins in Louisiana will continue to decrease, but 
the gin capacity will increase. The ginning season will become even
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shorter and this, in turn, will bring on increased problems of handling 
and storage of seed cotton.
Techniques and instruments for more accurate quality evalu­
ation will be developed and will be used extensively down to the 
farmer level.
Improvement in marketing methods offer one of the greatest 
potentials for the expansion of cotton production. Producers will take 
a greater interest in efficient marketing and in selection of sales 
outlets. They will become more conscious, from the utilisation stand­
point, of quality, promotion,and price. They will increase their 
cooperative contributions to the promotion of the use of cotton.
Man*hours required to grow an acre of cotton will be reduced 
from 25 and 75 to 10 and 25 in the very near future.
Associated with the changes described above, management will 
prove to be a key factor. One practice tends to influence another. 
Management will be required to consider all improved practices as a 
whole. Greatly increased yields and cost reductions can be achieved 
by those growers concentrating on a total program for efficient pro­
duction.
It is this writer's opinion that cotton acreage in Louisiana during 
the next decade will tend downward, as indicated in Figure 3. Yield 



















Figure 3 . Cotton Acreage, Bales Produced And Yield Per 
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750 pounds of lint per acre. Total number of bales will remain at about 
the same level.
SUMMARY
A study has been made to examine analytically (a) varieties 
and changes in varieties; (b) climatic and moisture requirements;
(c) soil preparation, seeding, fertilization, and cultivation; (d) weed 
control; (e) disease control; (f) insect control; (g) defoliants, desiccants, 
and harvesting; (h) handling and ginning; (i) quality, marketing, and 
utilization, and (j) the role of cotton in the future.
Information was obtained by review of literature on cotton , by 
participation on the Louisiana Agricultural Extension Task Force Study 
Committee On Cotton Production Practices, and by personal observa­
tions as Extension Cotton Specialist.
Cotton has been cultivated by man for more than seven thousand 
years. Efforts to change the plant and its fiber have been made through­
out that period. Today's cotton burs appear very similar to those 
found in Mexico, which have been dated at about 5800 B.C.
There is no one variety which is best for Louisiana growers. A 
producer should select varieties from the recommended group for his 
area, then plant seed which have been delinted and treated with a 
fungicide. The seed should have a germination of above 80 per cent 
and should not be more than two years from breeder's stock.




and considerably influence production practices. Producers could 
make more extensive use of available weather information and long- 
range forecasts in planning their work.
The seedbed should be well pulverized but firm. It should be 
smooth and uniform in height. Clay soils should be broken in the fall 
or winter. Light textured soils may be broken in the spring except 
in areas where deep breaking is necessary in the fall to remove hard- 
pans or where large amounts of crop residue must be turned under.
The increasing use of heavy equipment and continuous crop­
ping are tending to reduce the efficiency from fertilizers. It will be 
necessary in the future to give more attention to the condition of the 
soil. Organic matter content, soil tilth, and compaction must be 
considered.
The amount of fertilizer needed can be determined by soil 
tests and field observations. Sixty to 120 pounds of nitrogen per acre 
is commonly applied. The amount of P2®5» K2°* and lime should be 
determined from soil tests.
Planting should be done after the soil temperature averages 
65° F. at a 2-inch depth for three consecutive days. It is preferable 
to hill-dr op or plant to a stand. A plant population of 35, 000 to 45, 000 
plants per acre is most desirable.
Cultivation is primarily for weed control and should be done 
only when necessary. Weed control techniques have changed in recent
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years. Methods available to the £armer include chemical weed control, 
crop rotation, hand hoeing, mechanical cultivation, gracing by geese, 
and flame cultivation. New chemicals for weed control in cotton show 
great promise.
Relatively large losses from diseases such as boll rot, seedling 
disease, and fusarium wilt occur in Louisiana. These losses reduce 
yields by as much as 14 per cent. Fungicides, cultural practices, 
and resistant varieties help overcome these losses.
An insect control program must be adequate and economical. 
Timing, rate, and efficient application are the keys to good control.
Defoliation before mechanical harvesting normally is necessary 
in Louisiana. Defoliants should not be applied until 60 per cent of the 
cotton bolls are open.
Mechanical harvesting provides the greatest opportunity to 
cut man-hours per acre required to produce cotton and at the same 
time cut the cost of production.
Great changes in ginning and handling have been brought about 
by mechanization and changes in cultural practices. Teamwork between 
the farmer and the ginner can result in maximum ginning efficiency.
Cotton quality must be maintained if cotton is to be utilized by 
spinning mills. More accurate measurements for determining the 
quality of cotton are being developed and used.
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Farmer* will grow cotton to supply the demands o£ the con­
sumers, but the efficiency of those involved in cotton production will 
determine who will grow the crop.
It was found that the development or changes in each of the 
factors studied greatly affected the others. For example, defoliation 
was affected by fertilisation, weed control, insect control, disease 
control,and varieties. Because one practice greatly affects the other, 
the grower must approach cotton production from an overall point of 
view. Efficiency in all practices must be obtained if maximum 
profits are to be realized.
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